FINAL ENVIRONMENTAL IMPACT REPORT/ APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS
ENVIRONMENTAL IMPACT STATEMENT RESPONSE TO COMMENTS

GL-9 (Continued) GL-9 (Continued)

To—™

Collsge Park 1

[-405 IMPROVEMENT PROJECT R2-GL-151 March 2015



APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS FINAL ENVIRONMENTAL IMPACT REPORT/
RESPONSE TO COMMENTS ENVIRONMENTAL IMPACT STATEMENT

GL-9 (Continued) GL-9 (Continued)

A e s B
g TR

.T—‘_g}) ==

March 2015 R2-GL-152 I-405 IMPROVEMENT PROJECT



FINAL ENVIRONMENTAL IMPACT REPORT/ APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS
ENVIRONMENTAL IMPACT STATEMENT RESPONSE TO COMMENTS

GL-9 (Continued) GL-9 (Continued)

5T
5 L
- |

]

i

Bellflo wit

Willow 8t

This page intentionally left blank.

Beliflows? Bivd

[-405 IMPROVEMENT PROJECT R2-GL-153 March 2015



APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS FINAL ENVIRONMENTAL IMPACT REPORT/
RESPONSE TO COMMENTS ENVIRONMENTAL IMPACT STATEMENT

GL-9 (Continued) GL-9 (Continued)

Woodrut! Ave

Willow St

t Campus Qg

P PR Lang e sty
FGURE 5.8
R Ty

DRAFT amvma AT

March 2015 R2-GL-154 I-405 IMPROVEMENT PROJECT



FINAL ENVIRONMENTAL IMPACT REPORT/ APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS
ENVIRONMENTAL IMPACT STATEMENT RESPONSE TO COMMENTS

GL-9 (Continued) GL-9 (Continued)

@ TR This page intentionally left blank.

DRAFT mde  LymmmTE

[-405 IMPROVEMENT PROJECT R2-GL-155 March 2015



APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS FINAL ENVIRONMENTAL IMPACT REPORT/
RESPONSE TO COMMENTS ENVIRONMENTAL IMPACT STATEMENT

GL-9 (Continued) GL-9 (Continued)

March 2015 R2-GL-156 I-405 IMPROVEMENT PROJECT



FINAL ENVIRONMENTAL IMPACT REPORT/ APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS
ENVIRONMENTAL IMPACT STATEMENT RESPONSE TO COMMENTS

GL-9 (Continued) GL-9 (Continued)

“Bellower

This page intentionally left blank.

March 2015

[-405 IMPROVEMENT PROJECT R2-GL-157



APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS FINAL ENVIRONMENTAL IMPACT REPORT/
RESPONSE TO COMMENTS ENVIRONMENTAL IMPACT STATEMENT

GL-9 (Continued) GL-9 (Continued)

This page intentionally left blank.

Attachment 2
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OCTA Executive Director
June 25, 2013
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June 25, 2013

Mr. Sean Crumby
Director of Public Works
City of Sgal Beach

211 Eight Street

Seal Beach, CA 90740

Daar Mr. Crumby:

As the emvironmental phase of {he Interstate 405 (-405) Improvement
Project (Project) moves forward, staff continues ta study issues previously raisad

. by the 1-405 corridor ciies and other slakeholders, One of these issues rejates ta

the existing soundwall along 1-405 that parallels Almond Avenue In the City of

': Seal Beach (City) constructed in the 1970s.
gi Project plans for the three build altematives have differing impacts to the

coundwall: Project Allematives 1 and 3 would nat necessitate the recenstrustion of
the soundwall as both alternatives provide just one additional general purpose {GP)
tane at this location. Alternative 2, however, does necessitate reconstruction of the
existing soundwall as this altemative provides two additional GP lanes on 1405
along Almond Averue, thus requiring some minimal additional nght-of-way o

accommodate the second GF lane.

‘ Previously, the City proposed that the Project include non-standard fealures su;:h
| as reduced widths for lanes and shoulders in order 1o reduce the Project footprint

and efiminate the need to reconstruct the soundwall, Crange County Transportation
Authority (OCTA) staff and consultants have met with the California Department of
Transportation (Caltrans), City staff, and consultants ta review these proposals.

Based on discussions with Caltrans, there ks no justification to substantizle
approval for any of the three proposed design exceptions to the mandatary design
safety standards that would be required fo leave toe soundwall in place with
Alternative 2.

Approval of the design exceptions must consider the tradeoffs betwaen meeting the
mandatory design safety standards on 1405 and the impacts to Almand Avenue.
The 1-405 in the vicinity of the Almond Awenue soundwall currently carries
approximately 370,000 vehicles per day st speeds of up io 65 miles per hour or
greater. Almond Avenue caries less than 5,000 vehicles per day at speeds of up
to 30 mues per hour. Almond Avenue is 40-fest wide and has one lane In each
direction and a parking lane on each side of the street. On-sireet parking on the
north side of Almond Avenue is light to non-existent, and non-existent on the south
side of Almond Avenue,
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GL-9 (Continued)

W.r. Sean Crumby
June 25, 2012
Page 2

Slate approvals of mundztory design safety stanaard excspfions are contingent
apon implicatiors to safety when net meeting standards, There are no ssfery
mpiications related to the removal of parking on the south side of Aimond Avenue.
In compareon, this seclion of 1405 has the highest accident concentrations in
Orange County. iMaintaning design standards on 1-45% signilicantly cutweighs the
minimat impacts to Almene Avenue when It comas to safety,

Attachment A provides a summary of ine City proposais for Alternative 2 and
teasoning why Calirens has determined there is no justificatian to accept the
proposed design exceptions to mandatery deslg:n safsiy standards.

Almend Avenue is approximately 5.500-feet long from Violet Streel to Aster Streat.
includirg diversions eround Almend Park Altemative 2 will mainfain one lane of
traffic in each direction ard parking cn both sides of the strest with the exception of
approximately 100 feet where parking wiil only be feasible on one side of the strest
Tnis appesrs to be in general compliznce with the Cltys Wunicipa! Code.
Attachment B is a copy of the City Municipal Cade, Tite 10, page 43. which
providas the required travel Jane an¢ parking lane wicit for Almand Avenue, which
is a residentia! collector stieet

OCTA loaks ferward ic working closely with City staff as the Project progresses to
address all City concerns. OCTA holds regu'arly scheduled technical warking group
meelinas, which includ: representatives rom the City, and wif work towards
amenabia solutions with the City anc Caltrans.

OCTA and Caltrans staff are preparing the supplemental araft environmeniat
impact rapori/environmenta! impact statement that is scheduled to be circulated for
public raview, ang comments in summer 2013, We leok forward fo the City's
comments during the pubie revizw penod.

Piease feel fiea lo contact me at {714) 560-5646 if you have any guestions.

Sinceraly.

Jirn Beit, P.E.
Executive Director, Capita! Programs

JBinb
Aftachments

¢ Ms. Jil! ingram, Seal Beach City Manager
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[-408 Alternative 2
Proposed Design Exceptions to ilandatory Design Standards
Ta Avoid Relocation of the Almond Aventie Sound Wal

This dotument summarizes the lhree Hignway Design Manusl {HD} Mandatory Design
Standards and- the proposed Design Exceptions to 'an Interstate 408 (1-405) improvement
Project Afternative 2 desigri to avoid impacting fne ex isting sound wail batween the [-405 and
Alriond Averue i the Clity 5f Seal Beach, as well as safety impiications of approvai of these
design exceplions,

Deviation from the thres Mandatory Design Standards requires approval of Design Exceplions

by Siate of Cafifornia Depastmant of Transportation {Cafvans) District 12 design gtaff in rving,
Calirans Headquarters design staff In Sacramento, and the Federal Highway Administiation.

Hroposed Deslgn Exceptions to Mandatory Deslgn Standards

e I Highway Design i - i
! Referacal | o0 , Location and Descriatizn [OHDM g,
A Menua (HOM) K Fn " Standard! Proposed
Notes Section & Festura | {Length of Exception in Feef) {sandard: -
13
. Northibourd 1G5 4 4010 radius curve -
1 20;.1;3@: ladjacent to west SR-22/Nowtn 1405 connecior | 75 feet| 50 fect |
isiEnee aiﬁght—uc-wa} pirch point (615 feats i i
]
} 1 ]

Norinbound 1405 west of SR-22 East

i lerotal 5,585 ft)
é 11-“ootwide lanes for 2 HOV and 5 |
! onne 4 _Travieled | generzl purpose ianes (1,965 1; 1 3 fest 3 14 fast
2 : i H !
Wey Width 11ufootacide tenes for 2 HOV and 2 :

ganeral purpose lenes (3,200 H

1 1i-footwide lanes for 1 HOV and 2
I general purposs lahes (700 ft) t

02,1 ~Shoulder B

L’fﬁdth & 300,1(3)(a}NB 105 Left Median Shoulder (4,300 fi) 10%at | Efest
3 - Minitnum ]
! Harizortal
1 Cigararice” |

GL-9 (Continued)

*Mates

Witk raspect to the teree desion exceptions insntified in the table abeve, none of the proposais
beiow are acceptable:

1. Bight Distance - Redncmg sight distance beltw the siandard Yas the polertial o regu
i @ drivar’s inabiily to see an object or clopped vehicle in time 1o sfop or take evasive
action befc;e celiiding with the objest or stopped vehicle, rasulting & & higher number of
redr-end colisicis.

2. ‘Travefed “Way Yyicth - & c;:,c_.}ed nonstatidard narow lanes may increase tne potentaj
for sideswipe actidents, s nes drivers have less room between themaseives and vehicles
in adlacart lanss.

3. Sheuiday Width | Winimal Hurizonrtal Clearance - Navow shoulders decresse the
erotection of disaslsd and other stopped vehidles from: traffic moving in the trave! fanes
arid 1&cuce the proiection of motonsts, palice ¢¥cers, service patrol workers, and otners
vho must he outsida their vehicies.

City of Sea! Beach iijunicipal Code

‘ ne foilowing page s Token from the City of Seal Basch Kunicinal Cede, Tie 17, Pace 43
vasle 10.40.010.A. the Cede) which outines tre Sireet Design Standards or a Resicentia
Cosector girest such s Almond Avenue.

For Almend Avenug, the Gode calis for a 35 "¢t minium streetwidth (curb-to-curt) to
accomimodate tas tavel lanaes of 10 feateach ard Luo parking ianes of 8 fect each, [fihe
Iandatory Design Standards for fzne ana shoulder width on the =405 ars met. the sound wail
wrould ke reliocaiad narrowing Almond Avenue Trom s curtent 40 foot vadih to approximately 36
feel west of Almond Patk, alowing the twe emsﬁng ravel lapes and two existing parking ianes
to he retelnen. East el Aimond Park, for approsimately 100 fegl, Almond Avenue wou'd be
narrowed (0 veiween 40 and 34 feel. Twa travel lenes and one parking lane wieuld he provided
along this 100 R sirelch. A3 for the remaining 250 fest of impact, Alinong Avenues would g
nrovide fwe travel fanes and o parking lanes.

tn sumprary, Almond Avenua is approxmately 5,500 feat from Violet Street to Aster Strest,
including diversions around Almond Perk, Per Tabla 10.40.010. A ihe project wii maintain one
lans'of traffic i each dirsston and parking oh bath sites of the street with the excaption of
approximately 100 feet where parking wil oniy be feesiblia on one sice of the sirest per the City
of SGeal Eeach’'s Municipal Code.
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Tebie 10.40110.84 i
Sireat Desicr Standards
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; portng s Dot e ted, Tenleie saring ane wilh adeiticry! lannsEny
g plan as g pfostate. ‘
Jenaped mecEn W od 2ol

o preatar ian 16 7es wids,

B.  Iatersechiors, Infersechion decign shak not x:om.p;ornis:e ‘pg_t'::
safely or emergancy vehic.2 access. Fl;.al iniersechon Cesign approval shail ve
by the Diregtn of Public Warke/Glty Faginesr.

1. Addivanal Lares, Stasts shaulc nave tum jgnes ar moreg
thar 1 havel lane in cach direction caly ¥ it can be demonstrated, t.}lroug;,‘h
modaing o oiher reiadle meens, that more han temeorary cangestteq 5
aniizipated {Level of Servize £ or gremen). Ywhere a folsi of 4 c:‘ mae ?‘z.\:re'
ianes are planned, a minimum $5-foct wide planted medan should ke oroviezd
in reduae viseal impacts of the pavement,

2. Curt-to-Cuth  Distarces. Curb-to-curk  distances ai
intersections should ne minimized © redusa vehicutar spoeds and padeshinr
grossing distarces. Af typica! Intersecions. on—sg_*eet parking should b8 re;:;{ica:
by comer bulb outs that minimize curb-to-curb distances and slow traffic. (See
Figure 10.40.010.8.2: Comer Eu’b Ouls.)

Title 10 ~ pagz 43

Lt of Sead Dewch Furimpel Coue
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Attachment 3

Orange County Transportation Commission

High-Occupancy Vehicle Degradation Study Powerpoint
April 8, 2013
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OCTA
ORANGE GOUNTY TRANSPORTATION AUTHORITY

High-Occupancy Vehicle Degradation Study

Powerpolint
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nEr;R.:n?i?r‘r?tgo Benefits of HOV Lanes

.  Saves travel time and improves trip reliability
»  Provides commuters an alternative
. Moves more vehicles (during peak, congested conditions)

+ 1 GP lane camies 1,400 vehicle per hour per lane {vphg!) (2,000 at free flow)
- AVOrIs T
« 1 HOV lane carries 1,500 vphpl
AVOis 2.2
. 2 HOV lanes carry 1,700 vphpl
AVOIs 2.2

Orange County Transportation Authority

Board of Directors Meeting . Moves more people

+ 4GP lane = 1,540 pecple‘hourilane
+ 1 HOV lane = 3,300 people/hourflane
. 2 HOV lanes = 3,740 people/hour/lane

*AVO = Average Vehicle Occupancy 5

GL-9 (Continued) GL-9 (Continued)

DECRADATION : MAP-21
Moving Ahead for Progress in the 21st Century

~ Enacted on July 6, 2012

April 8, 2013

DISTRICT 12 HOV,

PEGRADATION

- Requires a degradation study per 23 USC § 166 (d)
# Requires State DOTSs to remedy degraded HOV/HOT lanes (180 days)
> Potential sanctions: Less of Federal funding and project approvals

Definition of HOV & Decraded Seament:

+ High-Occupancy Vehicle lane, or carpool lane

- Speed falls below 45 mph for 10% or mare of the morning or

evening weckday peak hour periods over a consecutive
180-day period

*Peak hour volume for 2 HOV lanes = 2 x 1,700 x 2.2 = 7,480 people/hour

HCV :ane_ demand is exceeding capacity resulting in
degradation. Peopie are using HOVY lanes.

2

—e e By
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DISTRICT 12 HOV, £ !
HOV Lane Map ; :i‘-‘i;‘-,—’-f.’\ih‘-\'l'n;':\!o Least Effective Solutions to Address Degradation
Orange County i and Corridor Throughput
T A e P T e [
Mg L |
W}‘ 8 ﬁ—ﬁ I ceshemmesy - -
' 11 s perceived 1 of : l:mllﬂd congestion relief )
I O
2 ineronte ROV |reduce viotation Lizsited congestion relich
3. Prohibit
Low inimal ion relief in ik B in (3P lanes
Emission Vehicles [the HOV lanes (Counter o air qualily strategies
L 2
% Pogvida Klecol Reduce weaving mansuver
:::'n: HYY _Removt prv:aufc on nearby  |Additional capital costs
this jinterchages
o Pk piod 30 " comgonin n e o [P0 IS TS
L 5
i e e————
GL-9 (Continued) GL-9 (Continued)
DISTRICT 12 HoV, i Bt {03 Most Effective Solutions to Address Degradati
DEGRADATION DEGRADATION Sgra ation
Q :O Orange County HOV Lane Degradation Map and Corridor Throughput

1. Raise occupancy {3+) (one lane;}

2. Raise occupancy (3+) and convert to HOT
(one lane)

3. Add second HOV lane (2+) (two lanes)

4, Add second HOV lane and convert to HOT {24}
{two lanes)

5. Add second HOVY iane and convert fo HOT,
raise occupancy io (3+) (two lanes)

[-405 IMPROVEMENT PROJECT R2-GL-165 March 2015
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bttt St hoa[OM  Most Effective Solutions to Address Degradation

1. Ralse occupuncy [3+)
lane)

and Corridor Throughput

convert to HOT (2+)

‘Tolling resistance

THANK YOU

. QUESTIONS OR CONCERNS?
e a3 (1] . e Same as 1)

2. Raise occupancy (3+) and lMc[\-c ;D:mnvchu:dl-:'s‘ reliability Ma}'.elimir!ane future ML pplions James Piﬂheim, PE

CHOTERRS)  iaspacogmin i ting Deputy District Director, Caltrans District 12

su.mf:ﬁm“ e - Operations & Maintenance

2. Add second HOV lane (24 |[1mProved travel time reliability  [Limited fanding Email: James_Pinheiro@dol.ca.gov

= h:;m o (34 Improved incident response Potential right-of-way impact

(two ) Move more people and vehi Near-term empty lane
Allows 2+ to stay in lanca

4. Add eecond HOV lane and Same as (2) and () Same as (3]

Additional information:

(two L ) Allows 2+ to stay in HOT lanes
Same as (1) and [2) a o )
5. Add second HOV lane and R www.dot.ca.gov/Dist12
Improved incident response
Raise mb Hmm to (34 Move moce people Same as (1], (3) and (4] facebook.com/CaltransD12
! ‘Greater options for single twitter.com/@caltrans12
(two lnnes) vahicies
| & E u
= i v 3ia- i et

GL-9 (Continued)

Long-Term

~ Add HOV lanes or HOT lanes (creating a two-lane system)

As project opportunities arise
Subject to funding availability

Short-Term

» Convert existing HOV lanes to HOT lanes and
increase occupancy from 2+ {o 3+
Where long term options are not feasible
Where GP capacity is added to corridor (ideal)
Create a two-lane system when available
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OCTA
ORANGE COUNTY TRANSPORTATION AUTHORITY

High-Occupancy Vehicle Degradation Study

Handout
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GL-9 (Continued)

California Department of Transportation, District 12
High Occupancy Vehicle Degradation Study
Responses to Committee Comments

At the April 1, 2013 Regional Planning and Highways Committee {Committee) meeting
the State of California Department of Transportation (Caltrans) made a presentation on
the status of High Occupancy Vehicle Lane (HOV) operations on Orange County
freeways. They also outiined possible near-term and leng-term solutions to address
degraded HOV faciliies. The impetus for the effort is related to changes in
transportation funding legislation. This presentation also is being provided to the full
Board of Directors (Board) on April 8, 2013. A list of Committee questions and
preliminary respenses are provided below.

Director Donchak

Question:  Is there anything that would prohibit HOV violation fines from matching the
cost of added enforcement in order to be revenue neutral?

Response: HOV enforcement Is typically performed on an overtime basis by the
California Highway Patrol and as such there are limited resources. In
addition, this approach would only provide a partial solution as it could
address no more than five percent of the degradation issues.

Director Miller

Queslion: Do we have degradation data by frecway segment?

Response:  Yes. Caltrans is expected to provide this information within the next
several weeks.

Question: By what percentage will the proposed solutions fix degradation?

Response: It Is unknown precisely what percentage reduction each proposed solution
would provide, Howaver, solutions have been generaily characterized as
“least effective” and “most effective.”

Question:  What is the Traffic and Revenue projeclion for one High Occupancy Toll
(HOT) lane?

Response: This analysis has not been completed and would require an amendment
to the Parsons Transportation Group agreement. It would take
approximately four months to complete.

March 2015
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Director Murray
Question:  When does the clack starl licking for the 180 days?

Response: Ongce Caltrans Director, Malcolm Dougherly, signs the HOV Degradation
Study report and ftransmits it to the Federal Highway Administration
(FHWA), Caltrans has 180 days to identify a plan and begin implementing
solutions to address degradation.

Vice Chairman Nelson
Question:  How will the degradation solutions be paid for?

Response: Degradation solutions are subject to funding availability and would be
implemented as project opportunitics arise.

Director Spitzer

Question:  What is the State of California’'s position on where excess revenues
should be spent?

Response: SBx4 indicates cxcess toll revenues may be paid to the regional
transportation agency for use in improving public transportation in and
near the project boundaries.

Question: How is Caltrans Headquarters handling the degradation findings
statewide?

Response: Caltrans: Headyuarters is encouraging each district to explore remedies
and districts are looking at similar solutions fo those presented fo the
Committee. FHWA would like fo see degradation remedies within 180
days, bul if not feasible a plan must be submilted within the 180 day

GL-9 (Continued)

timeframe.
City of Long Beach
|-405 Freeway Improvement Project Letter and Memorandum
July 17-18, 2012
2
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Cify of Long Beach Memorandum

Worklng Togedher fo Swva

Date: July 18, 2012

To: k H. West, City Manag

From: Michael P, Conway, Direclor Iolc Works }Nﬂ\/
For: Mayor and City Council

Subject:  1-405 Improvement Project

Orange County Transportation Authonty (OCTA) and Callrahs are
Implementing a highway improvement project known as the 1405
Improvement Project. The propesed project will widen the San Diego
Freeway (I-405) between the Corona del Mar Freeway (SR-73) and the San

Gabriel River Freeway (1-605).

Saveral huild options are under constderation. Options range from addition

of one lane at variaus localions, to addition of fwo lanes In each direclion.

i i i 3 The project is currently in the environmeniai phase. The drall EIR / EIS was

This page intentionally left blank released for public review May 18, 2¢12. The public comment period endad
July 17, 2012,

On July 3, 2012, the Long Beach City Councll adepted a motion to address
potential impacts to the City of Long Beach fram this Caltrans project. Staff
has reviewed the draft EIR / EIS and has datermined the document does not
address traffic impacts in City Hmits, as requested by the City In a letter
dated October 22, 2009 In response to the Notice of Preparalion.
Furthermore, the document falls o demonstrale any Inter - county
coordinaticn between OCTA and the Meatropolitan Transportation Agency,
and Caltrans Districts 12 and 7,

The City submitted the attached letter dated July 17, 2012 to Calfrans to
describe the Cily's concerns with the draft EIR / EIS, Staff will continue to

work with OCTA and Caltrans staff to assure patential traffic Impacts in City
limils are idenlified and mitigaled.

Additlonsl information regarding the praject may be found at:

http:fiwww.ocla.net/-405/1P0,aspx

If you have any questions about the Information comtaied In this
memorandum, please contact Dersk Wieske, Assisiant City Engineer, at

axlenslon 6386.

Flemily1 2imayor and clty councll/l-435 tmprovament 7-18-12.dec
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CITY OF LLONG BEACH

333 WEST OCEAN BOULEVARD » LONG REACH, GA $3002 » (562) SH0-0383 « FAY (852) 570-5012

July 17, 2012

Srnita Deshpande

Caltrans District 12, Branch Chief

Attn: 405 DEIR - DEIS Comment Period
2201 Dupont Urive, Suila 200

Irvine, CA 92612

Re: Draft Environmental Impact Report / Environmental Impact Statement for the San
Diego Freeway (I-405) Improvement Project

Dear Ms. Deshpande:

Thank you for the opportunity to review the Draft Enviconmental Impac! Report /
Envirenmental Impact Statement for the San Diego Freeway (1-405) Improvemant Project
{Preject).  On July 3, 2012, the Long Beach City Gouncll adopted a motion to address
potential traffic Impacts (o the Gity of Long Beach from this Calirans Project. After careful
review of the draft EIR/S, as well as a recent meeting with Caltrans and OCTA staff to
discuss the Clty's concerns, (he City of Long Beach respecifully submits the attached
commeants.

As a Participating Agency of the Project, Long Beach submitted comments in 2009, in
response to the original Nalice of Preparation. The City is disappointed that many of the
Issuas ralsed at that ime ara not addressad in Ihe current draft EIR/S. The 2009 comment
letter, dated Oclober 22, is attached for reference, and notes the City’s request that reglonal
traftic Impact evaiuations, including {raffic movements at arterial ramps in the City of Long
Beach, be included in the draft EIR/S. Since tha release of the dralt EIR/S, Long Beach
sces the document s noticeably sllent on traffic impacts immediataly north of the project
area, and in the Clly of Long Beach. Given the imporlance thal Iraffic impact studies
immediately north of the project area be Included in the EIRSS, Long Beach is reileraling he
City's request for Callrans to conduct and publish traffic impact evaluations conslstent with
those dascribed in the altached comments.

Additionally, the Project proposes signage and striping changes in the Counly of Los
Angeles, but the draft EIR/S fails to provide evaluation of traffic flow and potential impacts
within the City of Long Beach, By not sludying traffic flow north of ihe county-line, this draft

EIR/S Is inadequate.

The drafl EIR/S also does not domonstrate that the proposed Projeci has been planned I
coordination with the Metropalitan Transportation Authority and Caltrans District 7, The
draft EIR/S fails to acknowledge previous intercounty planning effarts, including the Orange
and Los Angeles Intercounty Transportation Study, which was completed jointly by the
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Smila Deshpande
July 17, 2012
Paga 2

Qrange County Transportation Authorlty and the Mstropolifan Transportation Agency in
2005. The study proposes several conceptual altematives, inciuding the addition of one
gensral-purpose lane In each direction to the I-405 freeway from the I-605 frasway to the I

710 freeway.

On behalf of the City, llesis, Inc. was contracted to canduet a review of the Clly's 2009
comment leller on the NOP and of the DEIR [ EIS document. Iterls’ wrilten sumemary of its
technical review, dated July 17, 2012, is attached for refarence.

The Gity of Long Beach recognizes the need for improvements to mitigate congeslion along
Ihe 1-405 freeway, and Iooks forward to working with Calfrans and OCTA ta ansure that
potential trafflc Impacts within Long Beach boundaries are Identified and miligated, and thal
intercounty planning and coordination can be effectively performed. In- the spirit of
Improving transportation through Southem California, Long Beach respactfully submits the
altached comments.

Sincerely,

0P

Mike Conway, Director of Pul orks
Clty of Long Beach

<6 Mayor and Members of the Cly Councll
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GL-9 (Continued)

CITY OF LONG BEACH

DEPARTMENT OF PUBLIC WORKS

333 WEST QUEAN BOULEVARD « LONG BEATH, CA 90802 « (S82) S570-8363 « FAX (562} 670-6012

Celober 22, 2009

Smilta Deshpande

Branch Chief

Calirans District 12

Altn: 405 Scoping

2201 Dupent Drive, Sulle 200
Irine, CA 82612

Subject:  Notice of Preparation of a Draft EIR for the Caltrans San Diege Freeway (1-405)
fmprovement Praject

Dear Ms. Deshpande:

Thank youl for the oppartunily to review the Naltica of Preparation for the San Diege Freeway (I-
405) Improvement Project. The following comments are submitted for your conslderation in the
preparation of the Dralt EIR.

1. Tha City of Lang Reach respactiully requests the Drafl EIR avaluate both operational and
conalruction - related impacts to traflic on the i y aystem and adjacant arlerfel streats.

2. It's the Clty of Long Beach's understanding Caltrans currently does not plan to add lanes to
the 405 freoway north of the -G0S freeway. IU's unclear how the proposed additlonal
lanes would integraie thru the Interchange with the existing freeway segments that won't be
wklanad The pmpneed profact coukd creats potential significant traffic flow impacts due to

traints and lhe fon of a bottlenack thru the interchanga.

Y

3. The Cily of Long Beach respectfully requests that Caltrans consider the combined impacts
of the Weal Counly Conneclors project and the proposed new project, which would result In
Ihe edditioh of up to three lanes in each direclion beyand what exists today.

4, Tha City of Long Beach tull ts [hat Cal use ragional modeling software
to determina the potential diversion of traffic on fresw:ly soagments within Los Angales
County resulting from any boltlenecks created by the project alternatives.

6. The City of Long Beach respectfully requests the study area be expanded to Include the -
405 corridor from Lakewood Boulevard to the 1-605 freeway and the study include
evaluation of Impacls to traffic movement in the expanded study area, including movements
at the Lakewocod Boulevard, Ballfiower Boulevard, Woodrulf Avenue and Pale Verde

Avenue ramps.
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GL-9 (Continued)

. The City of Long Beach respectfully requasts the study area ba expanded lo include CA-22

from the |-405 freeway fo CA-1. IF's possible that CA-22 Inta Long Bsach could beemne a
diversion around the bolBeneck created thru the interchanoe.

The Clty of Long Beach rospectiully raquasts ha skidy area be expanded on the 1605
freeway from the 405 to Carson Street. I's possble that fraffic cumrently using the 1-405
coukd divert to the 605 to avold the bottleneck created thru the interchangs.

The proposed project may create a potential significant impact in the form of substantial
{raffic disruption on streets within Long Beech during consfruction, Traffic miligation may be
required In Long Beach ko accommodate additional traffic on arterial stresls and lo keep
cominuter Iraffic out of neighborhoads during the construction phase, The City of Long
Beach reapactully requests that a preliminary Trafflc Management Plan be developed as a
part of the EIR process,

Thank you again for the opporlunty to review the Nollce of Preparation for the San Diego
Froeway (-405) Improvement Project The Giy of Leng Beach looks forward to working wilh
Callrans and OCTA staff to resoive the outstandlng lssuas idantified In this comment laller,

Sincarely,
Mlﬁ
David Rossman

Cily Trafflc Engneer

(=4

Mark Christoffels
Michael Conway

March 2015
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-405 improvement Project DEIR/EIS Comments, july 17, 2012
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1405 improvement Project DEIR/EIS Comments, July 17, 2012

As discussed under Chepter 3.1, Section 3.1.6 Traflic and Transportatlon/Pedestrlan and Bicycle Facilities,
Comment 9, the 1-405 southbound off-ramp at Seal Beath Boulevard Is expected to be tlosed between 10
to 30 deys during constructlon. Closure of the Seal Beach Bowevard off-ramp will kely result In cu-

July 1%, 2012
David Roserman thraugh traffiz in the City of Long Reach. The DEIR/FIS For the praposad project states that tentative
City Traffic Engineer detours for the ramp closures are identified in the Ramp Closure Study (RCS), but when the RCS was

reviewed, detours assoclated with the Seal Beach Boulevard southbound ramp were not provided.

City of l.ang Beach
332 W, Ocean Boulevard
!ong Beach, TA 90802

Re: Revlew of OCTA San Diege Freeway {1-405) improvement Project DEIR/EIS and Supporting Docurnentation

Dear Mr. Roseman,

Iterls, Inc. has completed the review of the Orange County Transpartation Authority {OCTA) San Diego {1-405)
Freeway Improvement Project Draft [ | Impact Raport/Fn impact Cr
comenents are focused in bwo sedtions; 1) how the DCMYE!S documentation responds or fails to adequately
respond to the City of Long Beach’s 2009 Natice of Preparation (NOP) comment leiter, and 2] other general review
of the DEIR/EIS and supporting materlals with respect te issues of interest Lo Lhe City of Long Beach. Ia this letter
we first summarize our review of the letter and i lssues, and then we summarize our overall
comments an other DFIR/FIS-related lssues and analyses.

1-405 Improvement Project DEIR/EIS — 2009 CITY OF LONG BEACH NOTICE OF PREPARATION-

COMMENTS

In October of 2008, a comment letter was submitted to Caltrans District 12 by the City of lang Beach In response
to the NOP of the Draft EIR for the Caltrans San Diego Freeway {I-405) Improvement Project (herein known as
"proposed project”). In that letter, the City of Long Beach expressed several concerns with respect to the Imits of
the proposed project and its petential iImpact on the City of Long Beach,

With respect to the City of Long Besch’s 2009 NOP comrments, Iterls, ln: ar behalf of the Clty, has reviewed the
May 2012 1-405 Improvement Praject DEIR/EIS, and has or not the ¢ was tzken Into
consideratlan partially or in Its entirety. The City's NOP comments from 2009 are listed below, along with &
description of how the ¢ was add d in the i-405 (mp Project DEIR/ELS.

1, The Clty of Long Beath respectfully request the Drafl EIR | both op
related Impacts to traffic on tha frasway system and ad)acent arterlal sireats.

Thls comment was anly partially addressed in the DEIRJEIS. naf_nfoyr
2009 City of Lang Beach NOF Comment 1 was not adequately addressed js provided below,

Construction-related Impacts assotlated with the proposed project were not evaluated In detall on the
freaway system or on adjacent arterial streets in the proposed profect study arca or in the City of Long
Beach, Rather, a Transportation Management Plan (TMP) was prepared to present the overall framewark
The TMP Includes genesal toples such as canstructlon

Oclour routing analysis Is writleal to ensure efficlent mobdty Lhrough the City of Long Beach and should
have been performed, as previously reguested.
Street

It should be noted that before of the north =205/ westh d SH-IZ{J"
Connector chosure associated with the West County Conneclors project, OCTA presented Information at a
nelghborhood assedation meeting related to traffic detours through parts of east Long Beach, During
construction of the 1-405/7" Street connactor bridge, four detours were provided, as shown In Figure 1
beiow. In additian, OCTA helped mitigate trafflc assodated with the datour route via sigrai
synchronization and varfous Improvernents to the Stearns Streat freaway on-ramp, the 2™ street and
North Studebaker Road Imtersection, and the southbound 1405 and westbound 5R-22 ramps. The
DEIR/EIS should, at a minimum, provide preliminary detour routes and projected traffic impacts
assaciated with the 1405 Seal Beach Boulavard southbound ofF-ramp closure during construction.

Operational Jr'npacts on the frceway system and on a limited number of arterial strects were addressed in
the DEIR/EIR. However, only a limited rumber of Interchanges and arterlal street Intersections along 1-405
between 5R-73 and H605 were evaluated. No Interchanges or arterlal Intersections were evalusted an -

405 narth of 1-605 In the City of Long Beach.

Flgure 1: West County Connectors Project, Detours and Alternative Routes for -405/ 7" Street Connectar

It's the City of Long Beach's understanding Caltrans currently does not plan to add lanes to the 105
freeway north of the 1-605 freeway. it's unclear how the proposed additional lanes would integrate thru

the Interchange with the existing freeway segments that won't be widened. The proposed project cowld
due to ity ¢ and the creatlon of a

for traffic t during
staglng, dosures and kena restrictions, demand mansgerment, alternate route strategies, and canlingency create potentlal significant traffic flow Ir
plans, to name a few. Although the Drail TMP provides a list of rampfstreael closures and [ane rastrictions, bettlenack thru the Interchange.
It does not evaluate construction-refated level of service impects in e proposed project study area or in
This com n Into :onsld e M 1 i farmation

the City of Long Beach.

t_Was f
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GL-9 (Continued)

I TEIS;:" 1-405 Improverment Projact DEIR/EIS Comments, July 17, 2012

5.

The proposad project extends along 1-40% hetwaan SA-73 and 1-605. The DEIRJEIS did not evaluate the
Impacts sssociated with the drop of one Lo Iwo general purpose lanes (Allermatives 1 or 2}, or the drop of
two Express Lanes (Alternative 3} on 11405 narth of 1-505 in the City of Long Beach. It remalns unclear
how the added lanes will transition beyond the Orange County fine inta Los Angeles County and the Clty
of Long Beach and the operational impacts assoclated with the lane transitions. An additional detallad
review refating to this comment Is provided under the discussion of Chapter 2, Project Alternatives,
Comment 1 end Chapter 3.1, Section 3.1.6 Traffic and Transportation/Pedestrian and Dicycle Facllitles,

Commant 4.

The City of Long Beach respectfully requests that Caltrans the bined Imj of the West

County Conncetors project and the proposed new project, which would result In the addition of up to
three lanes in each direction beyond what exlsts voday.

This cumment was addressed in the DEIR/E

The West County Connectors project was Incorporated into the proposed project. The Tralfic Study
explains that the No Build Allernative represents “baseline” conditions. With this alternative no sdditions|
{anes or Interchange imp-ovements would be construcled. Two projects were assumed tn be complete
under all luture conditions; the SR-22 Freeway West County Connectors project from SR-22 east o 1-605
{will 2dd a second HOV [ane in each directlon and HOV direct conhectors between |-608 and 1-405 toffrom
the south and also between SR-22 cast and 1405 to/from the north), and tontinuous access HOV fanos
along 405 thraughaut the study area {p.1-8),

Tha City of Long Beach respectfully requasts that Caltrans use regional modeling saftware ta daterming
the patentlal diversion of trafflc on freeway segmants within Los Angeles County resuiting from any
bottlenecks created by the project alternatives.

This camment was_not taken Into_consideration In Its entirety 'n the DEIR/EIS. Additjonal Information
regarding how the 2009 City of Long Beach NOP Comment 4 was nol adequately addressed k provided

below.

Traffic forecasts for the proposed project werr_' developed using the GCTA Madel (OCTAM). Howewvar,
OCTAM was not used to eval the g il diversion of traffi Jated with the prog | project in
Las Angeles Counly or in the Cily of Lur:g Beach. The modeling methodology Is also I"hw:d in that it does
not include model runs for each alternative, An additional detalled reviow refating to this comment ks
mprovided under the discussion of Chapter 3.1, Section 3.1.6 Traffic and Transportation/Pedestrian and

Bleycle Facllities, Comment 4.

The city of Long Beach respectfully requests that the study area be expanded to include the 1-405
fram Lak ( to tha I-605 freeway and tha study Inciude evaluation of impacts to

traffic In the ded study area, Includh at the Lak d
Bellftowar Boulavard, Woodruff Avenuas and Palo Verde Avenue ramps.

Inls comment was not taken Into conslderation In the DEIR/EIS. Additlonal Informatlon regarding how the
2009 City of Long Beach NOP Comment 5 was nct adequately addressed is provided beiow,

The study area was not extended west to inciude the 1405 corridor from Lakewood Boufevard to the |-
805 freeway, and 1 at Lai i | i, Delifiower Boulevard, Woodruff Avenue and Palo

Verde Avanue ramps were not considered, per the City of Lang Beach's raquest.

GL-9 (Continued)

1-405 Improvement Project DEIR/EIS Comments, July 17, 2012

6. The City of Lang Beach respectiully raquests that the sturdy area be expanded to include CA-22fram the
1-405 f; Y to €A1, It's fhle thut CA-22 into Long Beach could hecome a diversion eround the

bottleneck created thrit the interchange.

This corment was nob_taken intn constderstion in Its entirety In the DEIR/ESS, Additloral information
regarding how the 2009 City of Long Beach NOP Comment 6 was aot adequately addressed |5 provided

below,

The study area extends to the intersection of tha 1-405 and -G0S Freeway, It was not extended west to
incdude SH-22 from the H40S freeway 1o SR-1, per the City of Long Beach's reguest.

The City of Lung Beach respectfully requests that the study area bs expanded on the |-605 freeway from
tha 405 to Carson Strewt. t's possible that traffic currently using the 1-905 could divert to thae |-605 to
avold the bottleneck created thru the Interchange.

Th Ll DEIR/EIS. Addltiznal Information regarding how the
909 Clty of Long Beach NOP Conyment 7 was not lehy addressed is provided below.

The study arez extends along 1605 to Katella Avenue. It was ot extended north to Carson Streel, per the
City of long Beach's request. Additlenal comments regarding the lack of appropriate level of snelysis in
Lang Beach Is pravided In the detalied comments.

7

8  The proposed profact may create a potential significant impact in the formn of substantial traffle
disruption on strasts within Long Beach durlng truction. Traffic mitigation may be required i Long
Beach to accommodate additional traffic on arterlal streets and to keep commuter traffic out of

lghbiorhoods during the tion phase. The City of Long Beach respectfully requests that a

ur\ell.mhar\r Trafflc M: Plan be davel dasa part of the EIR procass.

A Draft Iraffic Mitigation Plan [TMP| was prepared in acenrdance with the Caltrans Guldelines Peputy
Cirective 60 to minimize motorist delays when parforming work activities on the State Highway System.
The Draft 1-405 Improvement Project TMP was prepared to present the overall framework for traffic
management during constraction. The Draft TMP Includes general topics such as construction staging,
closures and lane restrictlons, demand management, alternate route strategles, and contingency plans, to
name a faw. Although the Dralt TMP was prepared, it does not address traffic mitlgation Issues In the Ciy

of Long Beach.

1-405 Improvement Project DEIR/EIS — TECHNICAL COMMENTS

he u:idltmn lu & revinw of the City's 2008 NOP comment letter, Itarls, Inc. also conducted a technical reviaw of the

kAt as [t pertains to traffic and other lssues of Interest to the City of Long Beach,
The fallowing provides a chapter-by-chapter summary of the technical comments and observations from the
DEIR/EIS and its supporting documents. Note, the Yraffic Study (Appendix L), the Draft Transportation
Management Flan {TMF), and the Ramp Closure Study (RCS) are intermittently referenced throughout the

technlcal review.
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I-405 improvement Project DEIRJEIS Comments, July 17, 2012

1405 improvement Project DEIR/ENS; SUMMARY CHAPTER

Project description Includes the City of Lang Beach, but the DEIR/EIS falls to conduct any technical
analysis within the City, As stated In the Project Description {p.5-2), “The approximately 16-miledong
project corridor Is primarily lacatad |n Orange County on 1405 and traversas the dties of Cost Maesa,
Fountain Valley, Huntington Beach, Westminster, Garden Grove, Seal Beach, Los Afamitos, Long Beach
and the community of Aossinoor.” The Project Description aise describes the proposed project’s limits as
*..in Los Angeles County from the county line to 1.4 miles north of 1605 [p.5-2).* The project clearly
acknuwledges that the northern terminus of the project is located In the City of Long Beach. However,
evaluation of the project clearly terminates at the Orange County/Los Angeles County line. The project
description states, “Cncroachments Into Los Angeles County and work on $R-22 are associaled with
slaning and striping {p.5-2)" anly, and do not include any analysis in the City of Long Beach. Missing
ses In Long Beach/Los Angeles County must be added 1o the document,

Praject the intra/l wional significance of 1-405, but the DEIR/EIS falls to
conduct any technical analysis of 1405 through the City of tang Baach beyond the Drange County/Los
Angeles County line. As stated In the Project Description, *[-405 is part of the National Highway System
and fs cansidered a bypass route to |-5 {the Santa Ana/Golden State F. y) | I and
Inter-ragional access between Orange and los Angeles Counties. 1-405 zlso serves at a critleal goads
movemeni corridor cannecting the San Dlego and LL.S_ /Mexico border regian with the poris of Long Beach
and Los Angales {p.5-3)." Despila these slalements concluding the significance of 1405 as an intrafinter-
regionel corridor between Crange end Los Angeles County, nu evalualion of 1-405 north of the Orenge/Los
Angeles County line was conducted, An additional detailed review relating to this comment is provided
under the discussion of Chapter 1, Proposed Project, Comment 3. Missing analyses In |ong Beachflos

Anreles County must be added to the document,

ntr

Praject description states Ihs nmthem Ierml‘nus of the projact (I-605) was chosan “to ensure adequata

to ”, but the “transportation deflclancles” along 1-4905 clesrly don't
and at |-505. As stated In the Project Dﬂahﬂnn, “tha north and south termini of tha project, at the |-605
and SR-73 respectively, are locatlons where multiple freeways converge, generating congestion and
cavsing delay. The termini have been loglcally chosen based on geography and transportation needs to
ensure adequate response to trensportation deficiencles at znd around these points of Intersection {p.5-
3)." The northern terminus of the proposed project & cleady based on the locatlon of the Orange
County/Los Angeles County line. The DEIR/EIS should take into consideration the effect of the proposed
praject un the adjacent segments of 1-405, north of 1605 In Los Angeles County. An additionaf detalled
review ralating to thts comment Is provided under tha discussion of Chapter 1, Proposed Project,
Comment 5. The stalements regarding beneficlal effects on nelghborhoads, even If correct, only would
apply in the Orange County communities since no capacity enhancements are proposed In Long Beach.
Within Long ben-ch the oppos[tc el‘focl could occur, and the pouTthrr of Impacts in long Beach must be

s ele ]

Investigated.
olalct Bouls | Cowoty | PostMbe
The DEIR/EIS assumes the proposed profect will lv.'sm n a effect on nelghb by T &= : AL BEAG, SEAL BEATH BIV BUEFCANGE
hnl ar madaling rasults. Tabla 5-1 o )

reducing cut-thraugh traffic” without p. 1 any b
(Project impact Summary Table) states under Community lmpac!s. Allematlucs 1, 2 and 3,

"implamentation of the proposed project ks anticipated tu resull in a beneficial effect on neighborhoads
and comnunily cohesion by redudng cut-lhrough traffic within the adjacent neighborhoods. At present,
matorists travellng along 1-405 often exit the freeway and seek less-congasted alternative routes within
the adfacent nelghborhoods when freeway conditions deterlorate (p.5-141." A discussion on how the

ITERIS =

GL-9 (Continued)

1-408 Improvement Project DEIR/EIS Comments, July 17, 2012

analysls revealed that proposed project wil result 15 a benefit to the community by reducing cut-through
traffic In adjacent should be provided. An addRional datalled response relating to this
comment |s provided under the discussion of Chapu:r 3.1, Section 3.1.4 Community impacts, Comment 1.

Missing anaivsis of possible nelghborhood impacts vdthin Long Beach must be added.

The DEIN/EIS falls to provide a detailad analysis of how the additional antlclpated 13 to 25 percent
i In vehicle throughput on 1-405 will 4 bayond 1605 through the City of Long Beach,
Table 51 [Project Impact Summary Takie) states under Traffic and Transportation/Pedestrian and Blcycle
Facilitles, Alrarnatives 1, 2 and 3, the proposed project will resull in 3 permanent increase In vehicle
throughput on the freewsy by 13 to 25 percent between SR-22 East and |-605 (p.5-19). How will the
aditioral 1hroughput transition boyond the Orange County lne Into Los Angeles County? An additional
detziled review relating to thls comment |5 provided under the discussion of Chapler 2, Project
Alternatives, Commeant 1 and Chapter 3.1, Section 3.1.6 Trafflc and Transpor tatian/Pedestrian and Bicyde

Facllities, Commant 4. Missing analvsls of impacts of added vehicle throughput in the Clly of Long Beach
must be added.

1-405 Improvement Project DEIR/EIS: Chapter 1 —PROPOSED PROJECT

i

Project map Includes portions of the City of Long Beach, but the DEIR/EIS falls to conduct any technical
analysis within the City. According to Figuve 1-2 (Project Lecation mapl, the proposed project area
extends approvmately one mile north of the Orange County/Los Angeles County line to Palo Verde
Avanus in Los Angeles County and the City of tong Beach {p.1-3). While thet study area presented extends
inte Long Beach, analysls was not performed for the proposed project ares north of the Orange
County/Les Angeles Countyline. interchanges aleng 105 north of the Orange County/Los Angeles County
fine should be svahsated, as well s arterial Intersections in the City of Lang Beach based on the Project
Location mag. An addidonat detalled review relating to this comment ls provided under the discussion of
Chagter 3.1, Sectlon 3.1.6 Traffic and Transportation/Pedestrian and Blcycle Fecllities, Comment 1.

Misslng anabysis i he documen

2009 ADT valumes in the 1405 Improvement Fraject Trafiic Study may hava baen underestimated near
the Chy of Long Beach, In the Capacly, Transportation Demand, and Safety section of Chapter 1 (p.1-G to
1.8}, 2009 traffic volumes were clscussed. As stated in the footnote of Table 22.1 of the 405
Imgrovemant Project Traffic Study ennducted by Albert Grover & Associates, existing 2009 ADT valumes
were based on 2008 Caltrans published data, “wdjusted down by ene percent in accordance with similor
hout the orea® (p.2.2-1). However, Caltrans peak hour and AADT data was
reviewed (Source: 4 esrftrafdata/indexhtrm} near tha City of Long
Beach and the data indicates hhat when 2008 and 2009 AADT volumes are compared on [-305 near the
City of Long Beach, there Is no measureable decrease in taffic vofume between 2008 and 2009.
Comversely, as shown In Tabla 1 below, the Caltrans 2008 and 2009 data indicates a siight Increase In
traffic volumes (between 0.77 and 1.5 percent] during the peak hour, peak month, or for AADT.
Acjusting the 2008 traffic valumes down by one percent to ealcolate exdsting 2009 traffic volumes may
have underestimated the existing 2009 mainline, ramp and weaving level of service near the City of Long

Beach. The roted methodalogy must he reviewad and cerregted, If reguired.
Tabfe 1: 2008 and 2009 Caltrans Traffic Volumes Near tha City of Long Beach

[-405 IMPROVEMENT PROJECT

R2-GL-175

March 2015



FINAL ENVIRONMENTAL IMPACT REPORT/

APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS
ENVIRONMENTAL IMPACT STATEMENT

RESPONSE TO COMMENTS

GL-9 (Continued) GL-9 (Continued)

i -‘rk-uunu S o
I TERI o I-405 Improvement Project DEIR/EIS Comments, july 17, 2012 1-408 Improvement Praject DEIR/EIS Comments, July 17, 2017

o

S Comment 1 and Chapter 3.1, Sectlon 3.1.6 Traffic and Transportation/Pedestrian and Bleycle Facllitles,

2 ws oA 044
[F3 3 ons ZI.\_T_B_
ke T : JLA0 ¥ Comment 4. Missing anabvsls of Impacts in the Clty. of Long Beach, Including traffi volumes, added lane
ouE AONG BEACH, STUDEEAKER RO INTEACHANGE | ' - N —Y dEd
1112 LOWG BEACH, PALD VERDE AVE IMTERCRANGE tions, traffi; ) and all o Issues d
i, 356,000
i m:xmmmmw_ :m_&gg 25500 N i ] 5. The DEIRJEIS falls to provide sufficient evidence supparting the daim that the prapased prn]ect_wu.l::
ANGELES COUNTY UNE
48| I0NGAINDH, SO SO NRETRE | H3a0 ] [ T ) :':':m' __:_ﬁﬁ - :ﬁ—g . not result In a chokepaint north of 1-605 in the Clty of Lang Erydm;:::{:::.lo::xl: ':r;hi::!:i::m
132 1GNG OEACHL, PALO VERSIE AVE INTERCIANGE W asoo_| eioo | i3m0 | 36i00 | 254,000 the proposed project does nat meet tha Logical Termin] requiram e - IneE
O N —— S NS SRR N—— of lagital termini, the DER/EIS states with respect to the northern terminus, “the proposed additional
SEAL BEAH, SEAL BEACH BV INTERCVGE [N gt ’
.1 | i | ame | o Janes would enhence lane continuity along 1-405 and terminate now lnes into aviiuhle !a?‘esson the;:
T e T o ——— S other fraeways (p.1-23)." The DEIS/EIS alsa slates, “Camylng lanes north ta the 1-405/-605/5R-
L 5 ! I T h '
%—i;m - B interchange would not result In a chakepoint {p.1-24).” If the proposed :r;t:lcl’s :rlhern m:st Stfld:
| NG BEACH, FALG VERDe nv INTERCHARGE | Lo | T | wood Interchange Ts the 1-4D5/1-605/SR-22 interchange, how was It determined that the praposad project
Sawce: Callrana Tralfte vatumes, 2008 00 28, . -A05/1-605/5R-22
alternatives would not result in a chokepolnt north of the northern termini?  The |-40:
Interchanga dees not seem lfke a “logical terminl” fer 1he northern segment of the 1-405 Improvement
3. The DEIRJEIS falls to snalyze any freeway segments or report any populationf| hfempl Project, Traffic should be further evel, 1 after the termination of the proposed projoet’s additional
projections in the City of Long Beach. Under Section 1.2.2.5 {Modal Inter-Relationships and System lanes to ensure that a choke palnt does not occur north of the Orange County/Los Angefes County line In
Unkages), the DEIRJEIS states thal “I-405 is part of the National Highway System znd Is considered a the Clty of Long Beach. The City of Long Beach does not feel that the norlhern terminus of the proposed
bypass route to 15 {the Santa Ana/Golden State Fmaway)' providing Intra-reglonal and inter-reglonal aroject meets the “loglcal tepmini® requirement of the FHWA, as stated in the DEIR/EIS (p.1-24), thl.!s
access betwaen Orange and Los Angeles Countles (p.1-19). The Clty of Long Beach !s also listed as a resulting In an Issue of “segmentation”. The FHWA's discussion on logical termlni and segmentation is
significant employment center” along the proposad project curridor [p.1-12), and the *northern segment rovided below {The Development of Logical Praject Termini, Movember 1993).
(of 1-405), between Valley View Street and the 1-605, Is considered one of 1he heaviest traveled sactions of 3 Pe ow .
freeway in the natlon (p. 1-20).% Despite these statements concluding the significance of 1-405 as a heavily
traveled regional access route, the DEIR/ES fails to analyze any froeway segments or report any “In develaping a project cancept which can be advanced through the stoges of planning, environment,
population/growth/employment projections within the proposed “profect area® (theoretically 405 10 design, und constructian, the project spansor needs 1o conslder a “whole™ or integrated project. This
Palo Verde Avanue In the City of Lang Beach) on 1-408 In the Clty of Long Beach. Examples of tablas in the praject shoutd stlsfy an ientifted need, such as sofety, rehabRftatian, economic development, or capacity
DEIR/EIS that omit the City of {.ong Beach include: ) imgrovements, ond should be considered in the context of the local area sock ics ond topography
3. Table 12 and 13 (Existing ond Projected 2020 and 2040 LGS and W/C Northbound and the fiture travel demand, and ather Inf el ke s the area, iithace frarning & project b
- - 8 an olecte an a n cund a cousin,
Southbound General Purpose Lanes); this woy, proposed improvements may miss the mark by oniy peripherally satisfying the _:“-”‘:;"ffn a&:
. unexpected side effects which raquire addiilonal corrective action. A pmb‘ fem af "sem_ =ntation” may
b, Table 14 (Existing and 2040 No Bulld Travel Time on =405 from SR-73 to 1-605 for Existing eceur where o portation need s theaughout an entira but : ental issues and
Conditian and Year 2040 No Build Alternative); lan needs ore inappropritely di d for omly a seg of the corridor.”
¢ Table 1-6 Existing and Projected 2020 and 2040 Dai c Peak-Hour Tral . i transitions,
within the Pr*cfi.nnl!s};m > I a0 PeakHour Taffc Volumas on 1405 Missing Is of | in the Clty of ch, includi added lane 5
traffic. diversion, level of service and all other relavant lssues nwst be added,

d. Table 1-7 (Population Projections and Grawth Trends), and
e Table 1-8 (Employment Projections and Growth Trends).

Missing information and analysis In the Cily of Lang Beach must b added ta the document, 1905 improvement Frofect DEIR/EIS: Chapter 2~ FROJECT ALTERNATIVES

1. The DEIR/EIS falls to pravide an lllustration of how tha edditional lanes assoclated with the proposed
project on 1905 will transition beyond Orange County Into Los Angeles Gounty u:d tT x:.:rw ut Long
Beach, Figures 2-1 and 2-2 (Lane Configurations, Northbound and S 1} graphb the
proposed lane conflzurations on 1-405 between SR-73 and 1-605 (p.2-6 and 2-7}, but fail to shm\_' how the
lanes will trans!tion beyond Qrange County int¢ Los Angeles Caunty. Proper cvaluation of 405 north of
the Orange County/Los Angeles County fine neads to be canductet to ensure that a choke polnt does not

4, The DEIR/EIS falls to explain how the added fanes assoclated with the proposed project on 1-405 will
transition bayond the Orange County line Into Lus Angeles County and the Clty of Lang Beach, Section
1.2.2.2, Roadwsy and Operational Deficlencles, states that “operation problems ocour on 405 primarky
because of physical bottlenecis {p.1-14)". However, It remalns unclear how the added fanes will transition

bemdlhe Drange County line inta Los Angeles County and the City of Long Beach, An additionsl detalied
review relating to this comment 15 provided under the discussion of Chapter 2, Project Alternatives, oceur north of the Orange County/Los Angeles County ling in the City of Long Besch. Migsing anatysis of
impacts In fhe ity of Long Beach, including traific volumes, added lane transitions, trafficdiversion, level

of service and all other relevant Issues must be added.

Alternatlve 2 lacks conslstency with the current RTP and FTIP. In the discussion of Alternative 2, the
REIRJEIS states that Alternative 2 is “considered a viable project alternative because it would achleve the
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project’s purpose and need {p,2-10)." However, as stated In the Summary section of the DEIRJEIS, one of
the proposed project’s main purposes is to “ba consistant with reglonal plans (p.5 1}." Table $-1 (Projact
Impact Summary Table} clearly states that Alternative 2 Is "not consistent with the aurrent RTP or FTIP,
OCTA Is currently pursuing ravisions ta hoth documents {p.5-13)." Discussian of the pursut of Alternative
2's Inclusion In the RTP or FTIP amendment should be discussed.

Furl rdinati ith
orde s Lhe vigh

Alternatlve 3 lacks consistency with the current RTP and FTIP. [n the discussion of Alternative 3, the
DEIR/EIS states that Altemnative 2 15 “considered a viable project aitemative because It would achleve the
projuct’s purpose and need {p.2-14)." Howaver, as stated in the Summary zectlon of the DEIR/EIS, ona of
the proposed project’s main purg Is to “be with reglonal plans (p.5-1)." Tahle 5-1 (Praject
Impact Summary Teble) clearty stales that Allernativa 3 Is "not consistent with the current RTP or FTIP.

OCTA is currently p ' to both d (p.5-13)." Further coordination with reglona]
plans and other replonal and (ocal plannipg apencles I required [n ordeg 10 assess the Yiability of this
alternal

The DEIR/EIS lacks cons : its chay with raspect to antlcipated ramp closures, Table 2-

1 {1405 Improvement Project Alternatives Comparison) Indicates that the northern-most ramp Lo be
closed durlng construction Is the Bolsa Chica Road southbound off ramp [p.2-30). Howewer, in Sectlon
3.1.6, Traffle and Transpartation/Pedestrian and Bicycle Facilitics, It states that the southbound off ramp
at Seal Beach Boulevard will be closed between 10 and 30 days (p.3.1.6-106). Please confirm as the
dosure of the |-405 Seal Beach Bovlevard southbound offramp will likely impact the City of Long Beach.
Closure of a ramp for this duration warrants further evaluation of potential traffic impacls assodated with
detour routes. An additlonal detalled review relating 1o thls comment is provided under the discussion of
Chapter 3.1, Section 3.1.6 Traffic and Transportation/Pedestrian and Bicycle Facllities, Comment 9.

Missing analysls of the potential ramp closure impacts on Long Beach must be added.

1-405 improvement Project DEIR/EIS: Chapter 3.1 — Human Enulronment, Saction 3.1.4 - COMMUNITY IMPACTS

1

fictal effect on neigt is by
lysk d results. tinder the

The DEIR/EIS assumes the proposed profect will tesuIt rn n "k
raduci.nt cut-thraugh teaffic® without providing any ar

of Build A 2 |y the DEIRJEIS statﬂ lhnt "'lmplampmmrnn of the
proposed praject is anticipated Lo resull in beneficial effects on by cut-
through traffic within the adjacent nelghbarhoods. Currently, motorists Irwelmg along |-405 often exit
the faclity and seek lass congested alternative rautes within the adjacent nelghborhoods when fri ¥
conditions deteriorate. Community members Aving within the vicinlty of tha 14405 corrlder and people
aommuting betwaen Los Angeles Caunty and Orange County would benelit fram the reduced congestion
and the Imp 1 freeway {p. 3.1.4-19)". How was It determinad that the proposed project
wauld reduce cut-through traffic In adjacent neighborhoods? Is thare empirical evidence (l.e. OCTAM
modelng results, peak hour/8ADT LOS, V/C analysis] supporting the reduction in cut-through trafflc,
specifically through the City of Long Beach? Please provide quantitative support that cut-through traffic
exlsts and the magnltude of the cut-through activity. How will the cut-through activity be reduced
1hrough implemantation of one of the proposed project alternatives? As future volumes Increase through
the vorrldor and level of service degrades, what is tha impact on Long Baach due to cul-through traffic
under future candillons? Additional explanaticn and supporting documantation of dafms made regarding

cui-thraygh-traflic must be added. Missing analysis of gul-thro :Ls in Long Beach musl
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1405 lmprovement Projact DER/EIS: Chaptar 3.1 — Human Environment, Sectlon 3.1.6 —~ TRAFFIC AND
TRANSPORTATION/PEDESTAIAN AND BICYCLE FACILITIES

1.

Praject map Includes portions of tha CHy of Lang Beach, but the DEIR/EIS falls to conduct any technlcal
analysls within the City. According to Figure 1-2 {Project Locatlon map) in Chapter 1, Praposed Project,
the proposed project area extends approximately one mile north of the Orange County/los Angeles
County line to Palo Verde Avenue In Los Angeles County and the City of Long Beach (p.1-3). Hawaver, in
Section 3.1.6.2, Affected Environment, the trzfic study area Is defined as "16 miles along 1-405 between
5R-73 and 1-605 (p.3.1.6-3). As shawn In Figure 3.1.6-1 (Trafflc Study Area) (p.2.1.6-5), the shuly area
does not Include any Interchanges on 1-405 wilhln Las Angeles County or the City of Long Beach. In
addition, Table 3.1.6-1 lists the study intersections ihduded in the DEIR/EIS (p.3.1.6-7 to 3.1.6-9), and no
arterial intersections in the City of Leng Beach were inciuded in the analysis. Missing analysls of freeway

The DEIR/EIS falls to provide an illustration of how the additfonal lanes i with the prap
project on 405 will transition beyond Orange Cneunty Into Los Angele! County and the |:|||r of Long
Beach. Agures 1.1.6-3 and 3.10-4 (1-405 Lane Sct i and ht i} graphlcally

Nor

Wustrate the proy 1 lane atfons on 1-405 betweenSR 73 and 1-605 {p.3.1,6-16 and 3.1.6-17}.
Samo con*mcnt as chnpmr 2z Frofccmlmrnakiv&: l.‘orﬂment 1, mssfng gu !f;ls of imp_acts I tha City af

2009 ADT volumes In the [-405 Improvamant Pioject Trefflc Study may heve been underestimated near
the Clty of Lang Beach, The fresway mainfine discussion used Cattrans published 1raffle data from the
Caltrans websile to calculate thelr 2009 fraeway volumes (p.3.1.6-21). 2009 wrallic volumes are also
shawn in Table 3.1.6-2 {1405 Malnlina Average Dally Traffic} (p.3.1.6-22). Same comment as Chapter 1,

Proposed project, Comment 2, The noted methodolagy must he reviewed and corrected If required.

The DEIR/EIS falls to proviie a detallsd analysis of how the additlonsl enticipated Increase in vehicle
throughput assoclated with the project ives will Mtlon beyond |1 605 through the City of
Long Beach. Takle 2.1.6-2 {-405 Mzlnline Average Daily Traffic) shows that the proposed altematives
have the potential to Increase the mairline ADT up to 142,000 additlonal dally vebicles (28 Lo 38 percenl
Increase) beyond exdsting 2009 condlHons on 1-465 between SR-22 Eaxst and 1-605 by 2040 [see Table 24).
Simftarly, Table 3.1.6-2 aiso shows that the proposed al have the ntial te generate up to
108,000 additional daily vehicles {18 to 27.percent increase) boyond the No Bulld scenarlo on k405
belween SR-22 East and I-605 by 2040 {see Table 2B}, ILis undear how the ncrease in vehicia thraughpat
will be zddressed north of the Crange County/lns Anaeles County line (specifically In the Cly of Long
Beach) after the proposed project ends. Additional Impact analyses need to be evaluated in Los Angeles
County and In the City of Long Beach to address the increase tn throughput assaclated with the proposed

profect alternatives, and the p 1 for chakepotnts and traffic dr onto adjacent freeways and
arteriaks.
Table 2A: 2008 ys. Altarnatives
5 " 2000
cgman mom | newaild | Akt Alt 2 Awa |

Sh-22 Fast (o 1605 IT0N0 | 405,000 | 433,000 | 453 455,000
Tncrease i AT over 2009 . 34,000 53,000 23,000 #5,000
Pemenl Increase ovar 2008 9% 17% 2% i

Seurce: Talde L1.6-2, |- dl}ﬁhhinhnahmaﬂ Dafly Traffic, p. 3.1.6-22
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Table 2B: Mo Bulld vs, Alternatives

ITERIS ;=
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eisewhere In the document that 1-405 serves as a bypass route to -5 (the Santa AnafGolden
Int | end inter-regional sccess batween Orange and Los

— —_— State Freewsy) provid
Seament - — 200 R ' 2040 ) Angeles Countles and as such improvements to -5 would Impact 1-405 traffic demand, Clear
T At ;g’”’ —:;:%’;]‘:&_ 4;‘:‘;0 |T5:'T3m_.: ws_ | i Aud | oana documentation of future vear model network assumptions based on the adepted Reglonai
e 2wtbn by - D00 ) 4 A 3, , 427 1 :
increase In ALT over flo Buid I 23000 | 49,000 | $i.000 ;;Dc;;' I 4?.150:0 52';": . ‘:’:‘;ggg Transportation Plan should be provided ta appropriately assess future forecast volumes.
Perce ntincraasa over No Bulld ’ % 17K 13% 'T'_ln;&_am 2% | S N H - Aaled
Source: Tale 3.LE-2, 1-405 Mainllne Average Daily Trafi, p. 3.0.6-22 - = ﬂﬂrlflmﬁm:imlh! he:!-'lmrvm?d yoar zomuh:rl:f?tz&ﬁomﬁ‘ mrev;::e?:;fatéd from the 711::

and 2040 forecast volumes, Clarificatlon should be provided as to why a 2020 scenarta was not

tissing anglysis of Impacts In the City of Long Brach, including traffic volumes, added lane transitions,
Iralfic diversion, tevel of service and all other relevant jssues must be added. ) modeled directly to generate the opening year volumes. As noted In the study, the OCTAM
horizan year Is 2035 and post-processing wes spplied Lo generate 2040 forecasts. Since 204015 2

5. As discussed In the DEIR/EIS Traffic Forecasting Model discussion, “A single demend forecast was
prepared for the proposed project area. Freeway mainfine forecasts for each of the alternatives ulllize the
same tetal traffic vo ona but red I among the different lane types, as
necessary (p,3.1.6-38).” It also states that, “Because of & very small varlatian in projected traffic volumes
during the peak hours at the freeway interchanges among the three proposed project alternatives, it was
Jointly agreed by Caltrans, OCTA, and the Project Consulting Team that only one set of future traffic
volurmes would be used for analyzing the p d profect condition on the arterials (p.3.1.6-39).% The
following comments are related to the aforementloned assum pticns:

2. The DEIR{ES assumes travel demand is fixed thraugh the corridor, Irrespective of actual
corridor capacity. The traffic study Indlcates that OCTAM was applled to geherate fulure formcast
voiumes for the corridor. Howaver, It has been nated that one future model run was prepared to
generate future corridor foracast volumes and the trafflc volumes were distributed across the
vartous fane assumptions for each afternative. This approach is flawed In that It assumes trave!

W ks fixed the corridor and irrespaciiva af actual cordldor capacity, Which future
scenaric was run with OCTAM to determing corridor travel demand and how was that
determination made?

& The DEIR/EIS should provida further [ustification for using a sihgle forecast to develop futurs
forecast valumes, Application of OCTAM for other congested corridors in Orange County has
revealed a sensitivity to capacity with trafflc demand yarying based on the amount {Le. number
of lanes) and type [gencral purpose, HOV, tall) of capacily provided, For the congested -405
corridor, Table 3.1.6-12 reveals that every segment of 1405 Is significantly over capacity for each
froposed project alternative {p.3.1.6-73). With congestion ievels of this magnitude, OCTAM
would be expecled Lo generate different fevels of traffic demand for each proposed project
alternative which would result In a more appropriate p analys's t the
praposed project alternatives. It is nat understood, nor explained, how a single farecast modsl
run could generate the demand volumes for the varlous future project alternatives, Justification
for using a single forecast to develop future forecast volumes should be pravided, OCTAM has
been applied to evaluate varlous HOV, toll and exprass lane projects throughout the County; why
wauld [t not be applied for aach alternative?

¢ The DEIR/EIS should pravide clear documentation of future year mudel network assumptions,
Future year model assumptions that were applied ta g the fisture dor traffic val
are not clearly defined. The recently adopted Regiona! Transportation Plan includes Express
Lanes oa 1405 in Los Angeles County and the traffic sludy does not dearly dafine natwork
assumptions incorporated into the model run thot wes performed to generate the future
forecasts. The aiternative lane schematics seem to indicate that Express Lanes were not assumed
In Los Angeles Caunty. Reglonal projects could impact traffic demand on 1-405 Including capacity
on 15 In Orange and Los Angeles County, Express Lanes on 1405 in Los Angsles County,
implementaticn of High Spead Rall and other reglonal multl-madal projects. It has besn noted

post-processed volume, why would the interpolstion not be performed between 2000 and the
sctual madel horizon year of 2035 to generate a more accurate interim year forecast velume if a
2020 scenarlo is not directly modeied? Interpalating volumes for a corridor of this magnitude
may not provide accurete results as Int latlon does not appropriately consider netwark
assumptions and timing of thosa Infrastructure improvements thet may impact forecast volumes.
Consistent with the 2040 forecast volumes, corddoy capacity assumptions for the alternatives
would likely result in varying levels of demend across alternatives. Forecasts for Alternative 3 are
suspect since the Bxpress Lane volumes appear to be rounded to 200°s while HOV volumes for all
alternatives along with mainline vel are pr ted as exact bars with no fing. The
rounded Express Lane volumes appear Inconslstent with the methodology applied to generate
the volumes for the other alternatives.

High future forecast volumes In the City of Long Beach ralss cancemns ragarding future traffic
operations. Trafflc should be evaluated north of the Orange County/Los Angeles County line.
The magnitude of future forecast volumes appreaching the City of Long Beach are very high, thus
concerns exist about how the future forecast vol are g i and wlti ly Impact
traffic operatlons In and through the Clty of Long Beach, :

A significant amount of Information = missing and rmust be provided [n the sectlons of the EIR/EIS
describing the traffic modeling methodology and results. Missing Information relating to several key
modeling lssugs must be provided. Muyck etafled information describing how ure model
nun could adequately captyre future travel, what would be the differences In corrdor travel demand and
trevel demand In Long Beach IF OCTAM was run with the actyal alteretives coded fn 1he model, what
would be the differences i a 2020 mode! run was conducled versus "nteroolating® model results, what
weatd tha resulting travel demand be |f Express Lanes were coded into the model withln Orange County

as well as within Lox Angeles Counly, and othe ilar lsstes

foracasts toms under

The DEIR/EIS lacks a sulficlent discussion regarding the travel
Alternative 3. As discussed under Alternative 3, the travel 1 fi for Al ive 3 use the
sante travel demand forecasts as the other Mo d Is provided regarding the effect
that toll lanes may have on the travel demand In the study area, nor outside of Lhe study area into the
City of Long Beach and Los Angeles County, Recent work undertaken In the City of Long Beach and the
Gatewsy Cities reveals that toliing assumptions can have o significant impact on travel demand forecasts
and allocation of traffic among the types of lanes on the facility. In addition, coordination of assumptions
across county lines Is critical to this analysis. For ) P such as peakfoff-peak tolling rates
and the dedsion 1o charge or nat charge vehlcles with varlous vehicle nccupancy threshalds (such as 3+
carpocks] can significantly affect the resulls In terms of Express Lane usage. The amount of demand In the
Express Lanes not only affects tha corridor under study but also could significantly sffect local arterials
and tha State Highway Syslem i the City of Long Beach, As of now, there I not a consistent policy
regerding how to handle Express Lane toll rates and operations across county lines. Al of these issues
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are Ignored within the Waffic study and the resuiting trave! demand and assockated analysle could be
significantly sffected.  Discussion of these Issues must be Included In the analysis of Alternative 3 along
with detailed analysis of the affects that the tolling will lave on travel demand and operations Tnto the
City of Long Beach on both 1405 and 1-605. The folk g important g are raised:

& What happens il the proposed project Is built but the Express Lanes are not continued Into Los
Angeles County?

b, How would the lanes transitlon and operate in the City of Long Beach if the praposed projeet Is
buflt?

. Metro Is currently considering Fxpress Lanes on 1-505 In [os Angoles County. What happens If the
praposed project is bullt and the Express Lanes re carrled Into the City of Long Reach and Los
Angeles County?  Haw would that not only affect freeways In Los Angeles County, but how
would that affect the trave} forecasts for the proposed project in Orange County 25 well? With
the modeilng conducted as described, there Is no way to understand the variation in the
proposed praject area volumes that would accur under these scenarios and thus the EIR does not
distlose the true Impacts of the proposed project sither In the study are nor in the area that
shauld have additionally been studled In the Clty of Long Baach,

d. What types of coordination would be required and how would the lanes operate, specifically as a
result of implementing the propased project?

e What are Lhe differences In travel demand In the City of Long Besch for the scenarios with and
without Express Lanes carrled across the county fine?

Sienificant_gdditional infarmation_and anaiysls_is req ulred to understand petentlal Impacls of the
2 ltesnatives in both Crange_County as well as into Lopg Beach. Mupdel run tests are needed Lo est
Iimpacts of alternative scenarlos in the project area 35 well as in the missing affgcled aress in Long Rea

Its aoprepriate to kest potential extensiors of Lanes Into 1os Anpeles County, as well as If Expigss
Langs were ended at the coupty line. IF Fxpress lanes are not extended Into Lus Angeles County,

slgnificant adcitiona anatysis of operational and geometric issues I Long Beach must be Inglyded so that

there Is dogumentation of potential_impacts i Long Beach under all alternatives, with and without
Express Lanes.

The DEIR/EIS lacks analysis regarding p 7 the g | purpose lanes or o 1a ather
foutes In the City of Long Beach due to Increased congestian. It s known that Exprass Lanes will likely
result In some shifting of traffic from the Express Lanes (prior HOV lanes) to the General Purpose lanes,
This could elther Increasa the general purpose lane volume in the City of Long Reach, or resuit in diversinn
to ather reutas in the Clty of Long Beach due to Increased congestion In the general purpose lanes, ar
beth. These possible signiflcant Impacts have not been cansidered or analyzed in the traffic study.

Missing informgtion on Express L ane impagts gn the frepwny rsyston) nust be added,
The DEIR/EIS falls to p details regarding the transition area beyond the Orange County line inta

Los Angalas County and the City of Long Beach. Table 3.1.6-17 {Transition Ares LOS) summarfzes the AM
and PM LOS In each of the transition areas anticipated in 2020 and 2040 uider Alterrative 3 and o Build
{p-3.1.6-97). However, no transition areas were evaluated on 1405 nerth of the 1-605/1-405/SR-22
Intersection In Los Angeles County or the City of long Reach, Mbssing information and analysis of impacts

In of Lung Aeach muyst be added,

GL-9 (Continued)
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3. The DEIRSEIS lacks conslstency betwean Its chaptars and assoclated reports with respect to antiipated

ramp As di d under T y Bulld Alternathe Impacts {p, 3.1.5-106), the 1405
southbound cff-ramp at Seal Beach Boulevard is expected to be closed between 30 to 30 days during
canstructian, Clasure of the Seal Reach Boulevard off-ramp wil lTkely result in cut-through traffic in the
Uity of tong Beach. The DEIR/EIS for the proposed project states that tentative delours for the ramp
dosures are identified In the Ramp Closure Sludy (RCS) {Appendix C of the O ity Impact
Assessment). When the RES was reviewed, Table 1 [Local Service Interchanpe Ramps and Anficipated
Closure within the 405 Improvement Project) Indicated that the Seal Beach Roulevard southbaund off-
ramp has an AADT of 10,500 and will be closed for up to 30 days. However, in the “Description of
Pralonged Closure Sites and Proposed Detour Route® section of the RCS, all ramps with anticipated long-
tarm ramp closures (10 or more days) were listed and described in detadl, with the exception of the Seal
Beach Boulevard southbound ramp. The “Bolsa Chica Road Sauthbound Off-Ramp” was described where
the "Seal Beach Boulevard Southbound Off-Remp” description should have besn. The alternate route
maps | the reporl's attachment also omit tha Seal Beach Boulevard Sovthbound Off-Ramp. This Is a
notewarthy disorepancy because clasure of the Seal Baach Boulevard southbaund off-ramp could
sgnificantly Impact censtruction-related traffie In end around altemate |1-405 rainps and ad|acent arterlals .

In tha City of Lang Beach.

The “Ramp Closure® list In the Transportation Management Man [TMP) fur Lhe proposed profect
Is also Inconslstent with the DEIRFEIS and Table 1 of the RCS. The CEIR/ESS and Table 3 of the RCS
Indicate that the southbound off-ramp at Seal Beach Boufevard wilt be clased for up to 30 days
and the list of ramp closures from the TMP {p.11) Indicates that Bolsa Chica Rpad southbound

off-ramp will be dosed.
Missing gnalysis of potential ramp closuras In Long Beach must be added.

a

1405 Improvement Project DEIR/EIS: Chapter 3.6 ~ CUMULATIVE IMPACTS

‘Tha DERSES falls to analyze the cumulative Impact of future growth In the City of Long Beach. As
discussed in Section 3.6.2 of the Cumulative Impact section, Methodolagy, future growth was cansidered
within “the Cities of Costa Mesa, Fountain Valley, Garden Grove, Hunti Beach, Los Alamit

Westminster, and Seal Beach as well as the Counly of Orange i
[p.3.6-2)." The list of citles and unincorporated areas Inciuded in the cumulative analysis includes all of the

cities and areas listed In the propnsed Project Nescriptian {p.5-2) In the DFIRJEIS Summary, with the
exception of the City of Long Reach. The growth in City of Long Beach should be included in the praposed
project’s cumulative analysts. The proposed project descrption in the DEIR/EIS Summary Is as follows:

of

“The approximately 16-mile-long profect corridor is primarly lacated In Crange County on 1-405
and traverses the dlties of Cost Mesa, in Volley, Hunth deach, | h Garden
Grove, Seol Beach, Los Alomitos, Long Beach and the cormmunity of Rossmoor.”

Missing cuulative analvis must be addad.

This cancludes our summary of comments on the EIR/EIR documents, There are likely other comments that will be
appropriate following recelpt of responses. Please let us know !f you have any quastions or cancerns. Iterks, inc.
would be happy to meet with Clty staff to discuss the results of the raview and technical memorandum.

March 2015

[-405 IMPROVEMENT PROJECT

R2-GL-179



FINAL ENVIRONMENTAL IMPACT REPORT/

APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS
ENVIRONMENTAL IMPACT STATEMENT

RESPONSE TO COMMENTS

GL-9 (Continued) GL-9 (Continued)
ITERIS sz oo |
S mpravement Project DEIR/EIS Comments, July 17, 2012
Sinceraly,
A
Gary Hamrlck

Vice President
Transportation Systems
iveris, inc

Attachment 5

Kenneth A. Small and Chen Feng Ng
Optimizing Road Capacity and Type
June 1, 2013

March 2015 R2-GL-180 I-405 IMPROVEMENT PROJECT



FINAL ENVIRONMENTAL IMPACT REPORT/
ENVIRONMENTAL IMPACT STATEMENT

APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS
RESPONSE TO COMMENTS

GL-9 (Continued)

This page intentionally ieft blank,

GL-9 (Continued)

Small & Ng: Optimizing Road Capacity and Typc June 1, 2013

Optimizing Road Capacily and Type

Kenneth A, Small
Chen Feng Ng

June 1, 2013

Small: Dept. ol Economics, University of California at Irvine, Trvine, CA 92612-5100, USA;
ksmallZduci.edu
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Long Beach, CA 90840-4607, USA; chen.pgiicsulb.edu

Keywords: Capacity, free-flow speed, highway design, optimal highway investment, congestion
JEL codes: .91, R42

Ahstract

We extend the traditional road investment model. with its focus on capacity and congestion as
measures of capital and its utilization, to include free-fow speed as another dimension of capital.
“This has practical importance because one can view free-flow speed as a continuons proxy for
road type (e.g. freeway, arterial, urban street). We derive conditions for optimal investment in
capacity and free-flow speed, and analyze the optimal balance between the two. We then
estimate cost functions for capital and user costs and apply the resulting model using parameters
representing large US urban arcas. We show thal providing high free-flow speed may be quite
expensive, and there is somelimes a lradeofT between it and capacity. We find suggestive
evidence that representative freeways in most large urban areas provide too high a free-flow
speed relative o capacity, thus making the case for reexamination of typical design practice.
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Optimizing Road Capacity and Type

Kenneth A, Small
Chen Feng Ng

1. Introduction

The economic analysis of congestion and investment in road capacity is well developed.
The research litcrature contains an abundance of aptimality conditions, implications for pricing,
and policy implications including such practical matters as second-best pricing, investment under
conditions of suboptimal pricing, and financial balance between priving revenues and investment
costs.' In such analyses, roads are generally taken to be sulliciently characterized by a single
dimension, capacity, with other issues such as safety or aesthetic ride quality dealt with as
separale side issues.” In part, this emphasis is justified by the apparent dominance of congestion
among the costs of urban road lrips.3

Yet some of the most serious practical issues in road policy involve other aspects of roads
such as their safety, environmental impacts, aesthetics, and impacts on neighborhoods and other
considerations of urban design. As 4 result, passionate debates arise about not only the amount of
road space (o pravide, but its type. In particular, the penetration of dense urban development by
high-speed and high-capacity expressways has always been controversial.

Transportation economists have had less to say about these latter issues, and a major
reason is the single capital dimension in the standard economic models of road invesunent. Yet it
is entirely possible to build very different locking urban road networks of equal capacities, one
using high-speed freeways and another using well-engineered arterials. These design tradeoffs
require other measures of road capital than capacity.

The goal of this paper is to provide an expanded investment model that lends itsclf to
anglyzing such issues, by including free-flow speed as an additional desipn variable describing
road capital. While naturally not cvery issuc of interest can be caprured with just one additional
;-F‘.xamp]:! include Mohring and -Hutwilz (1962}, Swrotz (1965), Keeler and Small (1977), and Jansson (1984). For
reviews see Lindscy and Verhocf (2000) and Small and Verboef (2007, ch. 5).

 In two cases, however, these other road characteristics are explicitly modeled either as a type of scale sconomy
(Jansson 1984, ch. 10) or as a quality variable (Larsen 1993).

? Small and Verhoef (2007), sect. 3.4.6.

GL-9 (Continued)
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variable, the advantages of tractability and transparency make this an attractive way to begin
bringing the analysis of road types into mainstream transportation economics.

To implement the model, we use empirical data to estimate both investment costs and
user costs as functions of the two design variables (capacity and free-flow speed). We estimate a
construction-cost function using data on costs of various road types along with their free-flow
speeds and capacitics. We cstimale a user-cost function from information about speeds and flows
of different road types, differentiated by frec-flow speed, which we supplement with a queuing
analysis to account for situations where input flow exceeds capacity.

The result is a continuous, differentiable total cost function which permils standard
investment analysis. The model produces the familiar eritarion for incremental investment in
capacity, and & new criterion for incremental investment in free-flow speed. We combine these
criteria to examine how to recognize under what conditions a given road is well balanced
between these two dimensions: i.e., when does a given road design provide too high or low a
free-flow spoed relative to its capacity? We examine this balance condition for 24 standard road
types under hypothetical conditions, and for representative freeways and arterials for 47 US
urban areas under actual conditions.

‘While our goal here is not primarily policy analysis, the model does permit another look
at a question censidered by Ng and Small (2012). Given that many high-specd urban
expressways operate under severe congestion for several hours each day, is the extra expense of
providing such high-speed service under more moderate traffic justified? In the extreme case
where all traffic occurred during a peak period impacted by queucs behind fixed-capacity
bottlenecks, there would be no advantage to high free-flow speed. In more realistic cases, there
are tradeoffs involving the duration of peak periods and the relative traffic volumes in peak and
off-peak periods. Our earlier paper considers this question by comparing a few specific road
types chosen to illustrate the tradeoff between free-flow speed and capacity, or between free-
flow speed and construction cost. Iere, we develop a more general model of road investment
where both capital costs and user costs can vary depending on free-flow speed and capacity, each

of which lies along a continuum.

* Such information is compiled in the Highway Capacity Mamal (Transpartation Research Board 2000) from
decades of engineering research.
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We do find some evidence that typical freeways in large urban arcas arc over-designed
for free-flow speed at the expense of capacity. This ariscs largely from the finding that the cost
elasticity for increasing free-flow speed is, on average, more than three times that for expanding
capacity (roughly 1.4 vs. 0.4); as a result even modest amounts of congestion favor incremental
investmenls in capacity relative to free-flow speed. While the optimal road configuration is very
casc-specific, we can state a more general policy conclusion: road design necds 1o allow for
variety and flexibility, rather than being constrained to meet a predetermined set of standards
such as those for US Interstate Highways. There arc probably many situations where urban areas
are well served by parkways, high-lype arterials, or urban streets with well-engineered

interscctions as a means of carrving large traffic flows efficiently.
2. 1.ong-run cost functions with two dimensions of infrastructure

Total costs of road travel in our model consist of amortized capital cost and user costs.
We adopt simple formulations for each, in order to emphasize whar is new in this paper, namely
the rolc of free-flow speed as a design variable. Thus, for example, we ignore road maintenance
costs (assuming they would not affect design), accident costs (as therc is mixed evidence in the
litarature regarding the impact of design speed un accident rates),” other user costs aside from
time (assuming they are proportional 1o vehicle flow and therefore also do not affect design), and
environmental costs (which are best dealt with using other tools).

Annualized capital cost is composed of initial costs of structures and land, each amortized
at a constant rate over its lifetime. These costs depend on road design via the variables measuring

capacity and free-flow speed:

olve,s.)- ﬁ;;{ K(Vy,S,)+rd(Fy .S ,) 1

where Vy and Syare design capacity and free-flow design speed, respectively, X is construction
cost, A is right-of-way acquisition cost, r is the interest rate, and A is the road life in years, i.e.

* Asg discussed in N and Small (2012), some of the design feamres that could result in lower free-flaw speeds
{like: narrower lancs or 4 lower type of road such s a highway instead of a freeway) do not necessarily lead to
higher accident rates, especially if the roads are accompanied by lower speed himits.

the time afler which the structurcs and improvements (but not the land) have lost all their value.
We assume that K and 4 are increasing in both Fk and Sy This formulation assumes the
annualized cost is constant over the rond’s lifetime.

Total user cost U; during time interval f consists solely of time costs measured al a
constant value of lime, a. User time depends both on free-flow speed and on congestion, the

latter via the volume-capacity ratio:

i, (Fr I PX:"S‘!)_ Ve, =V, (L @)
5| i,s,)
\VK

where ¢ is a time interval (of duration g}, ¥; is traffic volume, & is average user time cost, and S,
is average speed. The lalter is assumed to be increasing in Si and to be decreasing and concave
in volume-capacity ratio.

The short-run total cost function, including agency costs, is therefore:

C(V I I/me): p(Vme]"'Eq:Ur(V: ! VI'SJ)

V.
= KV, 5,) + 1AV, S )+ a):—;{ @

8| =8
r I’rx ‘P'J

where ¥={F} is the time pattern of vehicle flows.
The long-run cost function is obtained by choosing the design variables so as to minimize
short-run total cost:

&)= mincly17,.5,)

= mip p(VK,SI)+-‘:!E!:q’7K .

V,
(g,
vt
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The conditions for this minimization constitute the investment rules goveming capacity and free-

flow speed. Assuming interior solutions, they are:

ép | e
P y 4a
&by gm "oy K o
G e
== V,— 4h
es},- 25‘: : E‘S} (4h)

which state that each gype of investment should be undertaken to the poinl where the resulling
marginal saving in user cost equals its incremental annualized capital cost. The [irst of these
investment rules is standard ® The second is new Lo this paper, bul obviously follows the same
logic.

Equations (4a) and (4b) may be simplified by taking advantage of our assumption that
user cost is a function of volume and capacity only through their ratio, an assumption which alse

underlies the analysis of self-financing by Mohring and Harwilz (1962, pp. 81 -87).7 This

assumption implies that
fie e
v, e, L :
vy or,

from which we can rewrite (4a) and (4b) in elasticity rerms as:

| R
2y = ;Z g,V, {mece), = ) (5a)

©‘This investment rule is given in various forms by Mohring and Harwitz (1962, p. #4), Strotz (1965, eq. 1.17), and
Keeler and Small {1977), eq (5). See Small and Verhocf (2007, eq. 5.3) for a convise derivation.

7 This assumption is sometimes described as constant returns vo scale in congestion technology: see Small and
Verhoef (2007, p. 165).
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1
R ;Zq,lf,c, '(“".!,sr).- (5b)

where (mecc), = Ve(fe/aV)) is the marginal external congestion cost of a trip, 8,yx and 8,5 are
the elasticities of annualized capital cost with respect to capaeity and free-low speed,
respectively, and gy is the elasticity of the function S(-) with respect to S (This last elasticity
may vary by lime period.) The quantily Ris imputed revenues from a hypothetical congestion
toll set equal to mece, in each period when traffic is given by veetor V¥ Therelore {54) capresses
the self-financing theorem, which states that annual revenues from such a toll would equal
annualized capital costs times the cost elasticity of capital cost with respect to Fx. Equation (5b)
has no comparable interpretation, since there is no efficiency reason to impaose a toll for free-
flow speed.

The guantities in equations (5a) and (5h) are likely to be quite case-speeific, making it
difficult to draw general conclusions from these investment criteria. However, we are more
confident in their mtio, which is based on the relative costs of the two kinds of investment and
the relative cost savings they provide to users. Therefore, we primarily consider what we call
“investment balance,” defined by dividing (5a) by (5b):

- Y, -
- 7 20V, {mece),

Eoar B qupl':'r ) (8.{.8')- - quyrcr '{ES.S."). .

(5¢)

This implication of the first-order conditions makes clear that if congestion is large, so that amece
exceeds ¢-gg-for a large portion of the time, investment in capacity will be favored relative to
that in free-flow speed. On the other hand, if peak traffic cangestion is not severe and off-peak
travel is extensive, the ratio on the right-hand side will tend to be small, favoring investment in
free-flow speed. In what follows, we refer to the left-hand side (LHS) of equation (5c) as the
“ratio of construction cast elasticities,” and the right-hand side (RHS) as the “rativ of marginal

user costs” (Le., the ratio of incremental user-cost savings from expanding capacity versus

¥ As is well known, such a toll can be derived by maximizing the difference between consumers’ valuation of their
travel (the arca under their inverse demand curve) and total costs. See Keeler and Small (1977).
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increasing free-flow speed). Our measure of “investment balance™ is LHS — RIIS; a pesitive
number means that marginal investment in Sy is favored relative to that in Fy.
Intuition is aided by an example. First, suppose lravel time is given by the free-flow

travel time plus a queuing time applicable only if capacity is exceeded:

l - _.]._. 1 m“[q' [ V' 1], uj| . (6)
s s, 2\,

‘I'his piecewise-linear cast function describes the time-averaged user cost for a deterministic
bottleneck of constant capacity, assuming there is no queue at the beginning of the time period.

We then have mece=a-[{1/8)-(1/59), &s57= S5/5; and the first-order investment conditions are:

U U : Com _U* .

K B

P op £,y U

™
1
Il
¥
il

where total user cost U over all time poriods has been divided into that due to free-flow travel

time, U° =az q.V, /8, , and that due to congestion, L= I7-L°. This example makes clear that a
L

marginal increase in capacity is valuable when user costs of congestion (U¥) are high, whereas an
increase in free-flow speed is valuable when user costs of free-flow travel (L}o] are high.9

With more realistic models of speed determination, the more general cquations (5) can be
used to assess current or proposed planning for road capacity and type. A hypothesis motivating
this paper is that current planning guidelines for urban areas may place too much emphasis on
free-flow speed ralative to eapacity. This could take the form either of designing a give type of
roadway for unnecessarily high speeds, or of choosing a higher type of roadway than necessary.
CEmpirical measurements suggesting that the cost ratio on the right-hand side of (5¢) exceeds the

clasticity ratio on its lefi-hand side would provide evidence for this hypothesis.

? Another example is when time spent in congestion is modeled, 2s is common, as a power function of the volume-
capacity ratio with power b, Then mecc=ab-[(1:5)-(1'83] and g5¢-=1; the optimization conditions are £,;2=b"p
and g5 Ui o Tn this case cost added by congestion is affected by Sy, which is why the numerator of the second
equation includes total user cost 7 and not just the unconpested portion U7 as it did in the other example.
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Alternatively, one can consider the tradeoff between free-flow speed and capacity
inherent in any particular set of incremental plans or planning guidelines by rewriting (5c) as:

[ das, /s, R

- dv, 1V, ] - - E‘f{_f.c. 'Ies.sr 1 ' ©¢)

Suppose, for example, a particular road design could be modified at no change in cost so as to
increase free-flow speed 2 percent by sacrilicing one percent of capacity. This change would be
beneficial if the ratio on the right-hand side of (5¢) (computed with the proposed design in
place) is Jess than 2, whereas a trade in the opposite direction would he beneficial if that ratio is
greater than 2. As a reminder, all these types of statements presume that there is a continuum of
possible designs and that the resulting costs are smooth functions.

3. Empirical estimation of cost functions
3.1 Data for costs, free-flow speeds, and capacities

We wish to estimate construction costs as a function of capacity and free-flow speed,
while holding constant other factors such as terrain, climate, and input prices. Since we are more
interested in the relative costs of different types of roads than their absolute costs, we are not too
concerned about whether we have representative values for those other factors, but do want
detailed differences among road types. Such data arc provided by the Specifications and
Estimates Office of the Florida Department of Transportation (FDXOT). These data contain
estimated quantities and prices of inputs necded for various types of roads in urban areas, while
holding other factors constant.

The basic data, shown in Teble 1, tell us about the tradeoffs among alternative road
designs discussed in previous sections, For example, as we shall see shortly, a 4-lane divided
urban street has the same free-flow speed as an undivided 5-lane urban street with a center turn
lane, but the former casts more and has higher capacity. Meanwhile a 4-lane Interstate offers
greater free-flow speed but lower capacity than a 6-lane muliilane highway, with only a small
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cost dilTerence. Thus, capacity and free-flow speed show sullicient independent variation that we

expect to see some possibilities for substitution of the type highlighted in equation (5¢').

Table 1, FDOT caost estimates (in 2011 prices)

Nuo. Bike Median  Shoulders  Cost per

lanes  lane (width)  (inside & mile
Description {width) outside) (mill. §)
Undivided arterial 2 4ft --- 4.794
Undivided arterial with center lane 3 41 - --- 4.769
Undivided arterial 4 an -— - 5.132
Undivided artcrial with center lane 5 4 it - - 5814
Divided arterial 4 4ft 221t - 7.123
Divided arterial 6 4 ft 22ft 7.986
Divided Interstate, closed median 4 - 2R 101t 8.875

with harrier wall

Divided Interstate, closed median G 21 1 9.858

with barrier wall

Source: Stutewide cost estimates pablished in January 2012 hy the Specifications and Estimates Office of the
Florida Department of Transportation (http:/‘www.dot state. 1. us/specificationsofficer).

These cost estimates are even more useful because they contain detailed information on
individual components such as embankment, pavement, pipe culverts, lighting, etc. This
additional information enables us to double our sample size by estimating, for each road lype, the
cost of an otherwise identical road but with 11-foot lanes instead of the default lane width of 12
feet. This is done by reducing the relevant costs (embankment, stabilization and pavement costs)
proportionately, while keeping other costs (such as the costs of pipc culverts, curbs and gutters,
pavement markings, lighting and signage) constant. Since 11-foot lanes are recognized in the
Highway Capacity Manual (HCM) (Transportation Research Board 2000), we will be able to
measure the deterioration of service quality and capacity that accompanies the lower costs and,
as we shall set, these two dimensions are not degraded proportionally.

In order to calculate free-flow speeds and capacitics for each road fype, we use the 2000
Highway Capacity Manual, supplemented where nccessary by the FDOT road descriptions and
HCM default values; see Appendix A [or other assumptions and the equations. ' The HCM has
separate procedures for frecways, urban streets, and “highways” (which have design standards

" Although there is a newer edition of the HOM (the 2010 version), we use the 2000 version so that the results in
this paper are consistent with those presented in Ng and Small (2012).
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between those of freeways and urban streets).'’ We are therefore able to further expand our data
sl by assuming that FDOT?s “arterial” can be either an urban street with traffic signals or a
highway (except we assume only an urban street can have a center lane). We assume that
highways have grade-scparated intersections at all major crossings and there are no signals but
like urban streets, there are some at-grade access points (e.g., driveways). It is further assumed
that urban streets have one signal per milc while highways and freeways have an intcrchange
with an urban street every two miles. We use the cost estimates for traffic sipnals and
interchanges included in the FDOT datascl and add them to the costs showm in ‘Table 1 (scc
Appendix B for more detail).

Urban streets require several further assumptions. We assume they have limited parking
and little pedestrian activity. We assign speed limits of 45 mi/h and 40 mifh for the roads with
12-foot lanes and 11-foot lanes, respectively (since free-flow speed depends on, though is not
equal to, the speed limit). We also must make assumptions about the number of turn lanes and
signal phasing for left-turn lanes (see Appendix A)." For cach assumed turn-lane and signal
configuration, we calculate the saturation flow rate, i.c., the highest How rate that can pass
through a signalized intersection while the light is green, and from that we calculate capacity
following the HCM.

The assumptions just described lead to 24 road types, cach with its unique cost, capacity,
and free-flow speed. From these 24 observations, summarized in Table 2, we fit function
K(Vk.S;) describing initial construction cost.

" in deference to this distinction, we use “road” as a general term encompassing all three types, so as (o avoid the
ambiguity of the term “highway™ that exists in the HCM (even in its title) between the general or specific meaning
of “highway."

" Signal phesing means the types of tums permitted on ive parts of a complete cycle for a trufic signal. The
two categories of phesing of primary concem to us are permitted versus pmtedzd left st ptrmmed" means left
tums are allowed whenever the light is green and there iz a gap in ning traffic  means left

turns are allowed only with a green ermow during which oncoming traffic is mpwd with a le:d signal.

10
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‘Table 2. Road types and construction cost per mile

Signal/

No. of Lane Unim-  Free- Two- Road inter- Total
No. . Lo " -
Tanes (two- Road width peded  flow dtrecttt?nal cost lzcr change o _lper
A Lype speed  speed  capacity mi mile

directional) (feet) (mih) (mih)  (veh'h) cost
(thousands af %)
Urban 12 42.1 358 1,277.6 4,794 155 4,949

2 Janes, street 11 40.2 344 1,245.1 4,647 155 4,802

undivided Two-lane 12 52.5 52.5 3,1124 4794 6716 11,510
highway 11 47.1 47.1 31124 4647 6511 11,158

3 lanes, ctr Urban 12 42.1 358 1,637.0 4,769 155 4,924

tumnlane  steet |1 402 344 15824 4581 155 4736
Urban 12 431 365 19302 5132 195 5328
4lanes, __ Seet 11 412 351 18919 4909 195 5,104

undivided  Mulilane 12 51.8 51.8 7.306.1 5,132 7,190 12,323
highway 11 49.9 49.9 7,169.7 4,909 6,877 11,786

5lanes,cir  Urban 12 431 36.5 32731 5814 195 6,009
turn lane street 11 412 351 3,164.0 5,537 195 5,732
Urban 12 43.1 36.5 3,7457 7123 195 7318

street 1 412 351 36209 6,854 195 7,050

4 lanes,  Multilane 12 534 53.4 74210 7,123 9,979 17,102
divided  highway || 51.5 51.5 72846 6,854 U603 16457

12 655 655  8455.0 8,875 12433 21,308

Freway 11 636 636 83868 8353 11702 20055

Urban 12 435 368 56186  7.98 236 8222
street 11 416 354 54313 7,639 236 7.876

6 lanes, Multilane 12 534 33.4 11,131.6 7,986 11,189 19,175

divided  highway  |) 51.3 5L5 109269 7639 10703 18342
12 670 670 12,7633 9,858 13811 23668

lT »
WY1 8S1 0 650 126610 9215 12910 22,123

Note: We use “free-flow speed” to designate Lhe speed at very low traffic levels, as does Schrank et al. (2012b). The
HCM defines it the same way for freeways and highways, But for urban streets, the 11CM defines free-flow speed to
exclude the effects of “control delay™, which is the delay caused at intersections by stopping snd/or waiting behind
other stopped vehicles while they start up and proceed through the intersection; here we call this the “unimpeded
speed.” Furmulas for caleulating both unimpeded speed and control delay are provided by Zegeer ec al. (2008) and
the HCM (see Appendix A), and used here 1o compute “free-flow speed” as well as, in the neat seetion, speed as
function of traffic volume.

These estimates imply construction costs per lane-mile, for 12-foot lanes, of roughly
$4.0-5.3 million for freeways and $1.3-2.5 million for urban streets, with multilane highways in
between. As a comparison, Schrank et al. (2012a) estimate that new construction can cost

11
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between $3-20 million per lane-mile for frceways, and around $1.5 million for “major surface
streets,” although their numbers likely include land acquisition costs.

3.2  Estimation of capital cost function

We usc a translog function to estimate the relationship between construction cost per mile
(denoted by K, measured in thousands of dollars), free-flow speed (53, end capacity (Fi), with
the right-hand-side variables as ratios to their sample means:

InK =, + B n(S, /S,)+ B, In(Fy 1 7) + 0.5, In(S, /S, )}

+0.58, In(V, V) + B, n(S, /S, )V I V) +5 ®
The sample means for free-flow speed and capacity are 45.80 mi/h and 5,589 veh/h, respectively.

The regression results, using ordinary least squarcs on 24 observations, are shown in

Table 3. Although nene of the second-order terms are staristically signiticant (al a five-percent
level), we prefer the sccond specification because it allows for varying elasticities, even though
the estimated extent of variation is not large. Using that specification, the implied elasticities of
construction cost with respect to free-flow-speed and capacity are

Eey = At BnlS, 15, Bl 17, ); g = By BV, 1P 4 A0S, 15)).

As indicaled by the first two coefficients of the right column, these elasticities are 1.36 and 0.40,
respectively, when calculated at the sample means. Thus increasing capacity—for example, by
building more lanes of a given road type—is subject to strong scale economies, & finding
consistent with evidence in Meyer et al. (1965) and Kraus (1981)."* What is new hare, and
potentially important, is the finding of scale diseconomics with respect to free-flow speed. Our
estimate suggests that increasing free-flow speed is quite expensive, even holding capacity
constant.

"% Kraus finds scale economices are substantially reduced, though not eliminated, by considering the effects produced
by the high cost of enlarging inlersections as an entire network of roads is expanded. Such costs are not considered
here, at least not explicitly.
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Tahle 3. Construction cost regression results

“Variablcs ] In K In K
In§, —InS, 1.4401%%% 133524
(0.136) (0.153)
¥, —in¥, 0.3314%%% 0.3997++*
(0.044) (0.068)
0.5(nS, ~InS,) 0.7975
(1.797)
0.5(InV, —In¥,)? 0.3800*
(0.218)
(InS, -InS_)(In¥, ~InFy) -0.8708
(0.520)
Constant 03192%**  9.326]%+*
{0.021) 0.038)
Observations 24 24
R-squared 0.576 0.983

Note: Standard errors in parenth
=% *% and * indicate statistical significance at the 1, § and 10 percent levels,
respectively.

The regression results can be used 1o predict construction costs for a range of free-flow
speeds and capacities. Figure 1 shows these predicted costs as well as a scatter plot of the actual
24 data points. It provides an illusiration of how construction costs increase as both free-flow
speed and capagity increase. An exception occurs at extremely low capacities combined with
high free-flow speeds, situations that are unrealistic and .l..l;'l' which we neither have observations

nor wish to do simulations.

GL-9 (Continued)
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Figure 1. Contour plot of predicted costs using translog cocfficient estimates and
scatterplot (in black) of ohserved data points

. 40
: K\.-“."h\ Cast
LT #1530 i
£ .
P o
& M *-.__. - . :I" »
Py ..-.- . : m
. £ "~ : bl
£ 60, 8 1=
E I
= Cast T 2
n = .,
g 31520 mit - ;
-4 . !
[ » o !
% ‘ ~.\\ :,:D
a e b 1
i \ . {15
. :
b ) |
"0
i
i

2000 4000 8000 8000 0000 12000 14000 Costrerade
Two-direclionsl capeciy (eiy niliona of 9)

To estimate the annualized capital cost of building a road, we combine the construetion
costs (K) from equation (8) with some assumptions on right-of-way acquisition cost (4), the
interest rate (r), and the road lifc in years (A), in order to caleulate equation (1), Based on Ng and
Small (2012}, variable 4 typically ranges from about 3 to 6 percent of total capital cost for urban
areas with a population of 0.2 to 1 million people, and is about 18.3 percent for urban areas with
one million people or more."* Denoting these percentages as x (expressed as a decimal), we can
express the right-of-way acquisition cost as a fraction of construction cost: 4 = K-[x/(1-x)]. The
annualized capital cost per mile from equation (1) can therefore be rewritten as:

ﬂVx,S;]—-[$+iJK(Vm-;)- O]

1-x

* These statements from Ng and Small (2012) are in tarn based on cited figures from Alam and Ye (2003} and
Alam and Kall (2005).
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Given exogenous values of , A and x, the factor in parentheses on the right-hand side of
(9) is a constant, which we denote as x. Taking the natural logarithm of equation (9} and

substituting in equalion (8) (without the errar term) yields:

In oV, S )= lnx + B, + B 1n(S, /5, + B (¥, /¥ )+ 058, In(S, /S, ) -
+0.58, 10V, V) + BIn(S, /S, In(V V)

Therefore the capital cost elasticitics are the same as those from the construction cost [unction.
4. Speeds and travel times

T'o determine travel times on the road types described in the previous section, we
consider four factors: (1) free-flow-speed; (2) slower speeds, based on the IICM speed-flow
curves, when traflic flow increases but is still below capacity; (3) control delay due to traffic
signals, applicable only to urban streets; and (4) congestion delay from queuing when demand
cxceeds capacity. The first three components are based on the HCM procedures described in
Appendix A.

The fourth component of travel time, congestion delay, is based on the bottleneck
quening model, which with some minor modifications is the same as that in Ng and Small (2012)
as well as in the first example in Section 2. We assume that the bottlencck occurs at the entry to
the road, and there are two time periods for one-directional traffic: a “peak™ period of duration I
(in hours) with constant demand ¥, and an “off-peak” period of duration F with constant
demand F,. A queue (assumed to have zero physical length) builds up if demand exceeds
capacily ¥x. The model of Ng and Small assumes that the queue gradually discharges when
demand falls below capacity, and so if F,<Fg<¥}, off-peak travelers typically experience some
queuving delay. However, this would be inconsistent with the assumptions of the theoretical
model in Section 2 where it is assumed that travelers in one time period do not affect the travel
times of travelers in other lime periods {i.¢., user cost, ¢, depends only on traflic conditions in

time period £ and not on those in any other time period). Therefore, when calculating travel times

in this section we simplily by ignoring the queuing delay experienced by some cif-peak
travelers; thus off-peak travel times are underestimated when peak volumes exceed capacity.

‘We assume that the road is 10 miles in length, which is close to the average vehicle trip
length of 9.72 miles reported in the National Household Travel Survey (Federal Highway
Administration 2009, Table 3). The durations of the time periods are zssumed to be I* = 4 hours
and F'= 12 hours, respectively. (Under our assumptions the value of & does not affect travel
time, but it is used later when caloulating aggregate travel times for all travelers.)

Average travel times incorporating all four components just deseribed are calculated for
cach of the 24 road types listed in Table 2 at volume-capacity ratios ranging from 0 to 1.5 (at
0.01 increments). This results in a panel dataset with 3,624 observations of average travel time in
minutes, avgfi,; , where i indexes road type and j indexes the volume-capacity ratio. We shall
refer to these data as the HUCM data.

However, these calculations depend explicitly on the road type. Neting that the speed
function in equation (3) can be expressed in terms of travel time (¥} for a road of length £,
T=L/S,, we need travel time to depend only on free-flow speed (54 and volume-capacity mtio
(vaVi¥y) in order to apply the theory developed in Scction 2. We therefore seek a functional
form that can adequately represent the results of our more detailed calcularions. The most
realistic fit is obtained using a variation of the function proposed by Akgelik (1991) for the
purpose of representing both normal flow (volume less than capacity) and queued flow ina
single function, as described by Small and Verhoef (2007, eq. 3.11). The original Akgelik travel

lime function is:

=1, +G.?.5P-[(\-—1]+ [v—l)’+i}—';:| {an
E

where T=L/5r1s free-flow travel time and J, is & constant taking on different values depending
on. the type of road, ranging from 0.1 for freeways to 1.6 for high-friction secondarv arterials.

The term under the square root provides for a modest increase in travel time with v when v<1,
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and for an increase approaching that from deterministic queaing behind a bottleneck when For convenience, travel times are given in minutes. Figures 2 and 3 graph these travel times as a

incoming flow is significantly greater than capacity.”

function of volume-capacity ratio v, whereas Figure 4 graphs them as a function of free-flow

To fit with our theoretical model, however, the function cannot depend on road type speed Sz

except through S} nor can it depend on capacity vxcept theough the ratio v=#/F. We therefore

estimate a variant, motivated by two facts: (i) in Akgelik’s derivation, the first term depends on Figure 2. Travel times for selected streets and highways
the length of the road L but the second does not since it represents quening delay at the a single { =

choke point; and (ii) empirically, 8 is positively correlated with (J,/¥z). The modified Akgelik

function is:

T—Si—ylP[{v—lﬁJ(;-_l)l + (! Pexp(z, ,sj,]-v] ; (12)

We estimate the equation holding constant P=4 hours and £=10 ruiles, which are the parameters
we use to compute the IICM travel times thal arc the observations in the estimation. Each {

observation consists of one of our 24 road types and ane of 15! values of v distributed evenly

between zero and 1.5,

Our estimates, using nonlinear least squares, are given in Table 4. We note that our

Avarage travel time (mins)

+ T T T - T - T T 1
¢ 01 02 03 04 05 06 07 08 08 1 1.1 12 1.3 14 15
Volume to capacity ratio

——— HCM 4-lane div st: 5f=36.40 mih — — HCM 4-iana undiv st' S=36 48 mifh
HCM 2-ane hwy: SF5245 milh - —===- Pradicted: Sf=35.49 mih

estimate of 7 is close Lo the value of 0.25 derived by Akgelik on theoretical grounds, as shown in o o Predicied: S=52.45 mih

equation (i1).

Tahle 4. Estimates of modified Akcelik function

Parameter

Estimate

Standard error

i

0.2929

0.0010

i

126.3

38.0

yel

-0.1726

0.0085 |

Note: Based on 3,674 observations. R-squared = 0.9866.

Figures 2 through 4 compare the predicted travel times from equation (12) with those

from which it was fitted {(what we call “the FICM procedure,” which means the HCM

supplemented by our queuing model). They do this for a variety ol road types with 12-foot lanes.

** When the “delay parameter” J, is zero, this equation simplifies to =T, for v<1 and T=2p(1/2)P{v-1] for w1,
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Figure 3. Travel times for a four-lane divided highway and freeway

In general, the modified Akgelik function reproduces the shapes of the relationships quite
well, while eliminating the kinks at v= that are an unrealistic artifact of the use of different

I o0
. a0 4 E procedures for v<1 and v>-1, Especially helpful is that the modified function climinates the
w H unrealistic non-convexity at v=1 that occurs in our HCM procedure for urban streets, seen in
E 60 | ! Figure 2. The modified Akgelik function also captures the feature, arising directly from the
i E 50 - HCM, that the travel time function is very flat almost up o v= 1 for higher road types. However,
. : 40 i it underestimates travel times for two-lane highways because it interprets their relatively high
| E 30 L i free-flow speed as indicating a high road type, whereas actually traffic slows noticeably on two-
;i. 20 ; lane highways even for moderate traffic levels. When queuing ocowrs (e.g., at v =1.3 s seen in
E 10 - Figure 4), predicted travel times are slightly underestimated for urban streets and two-lane
o 0 041 02 03 04 05 06 07 n.a- B ﬂq 1 11 12 13 14 15 highways, and overestimated for multilane highways and froeways.
Volume to capacity ratic 5 Figures 2 through 4 show that our modified Akgelik function is convex in both traffic
| s HOM d-lane fwy: S5f=65.5 mith ——— HCM 44ane div hwy: SF=53.5 mih level (v) and free-flow speed (5). This guarantees that second-order conditions for cost
i - Pid"‘-'m 8f=65.5 "_"”‘ """ Prediotod: $=53.35 '"ffr_" 1 minimization are met, so we do not need to explicitly derive and calculate values for those
conditions.
Figure 4. Travel times as a function of free-flow speed, The derivatives of the modified Akgelik function lead to the following values needed to
for sclected values of volume-capacily ratio calculate equations (5¢):
9{) ? — — i
i i
goTE (bt <oy = P25 0015 @
| E | R % ! =
i — ==——=
Ioa 1 Y,
| % z %__ — (Lia)ymece :1-2{- = }‘,P»{l +%'i+—-—-—ﬁ ex;g!S‘,)] (14)
; E 20 4 g:;:\,d_‘__;__ N |
L 104 E——— s, here
S , §
| 30 35 40 45 50 55 60 €5 70 e
i Free-flow speed, S, (milh) z= [(v -1 + fi"—e \S, )} 2
‘ O HCM: VAV K=03 + HCM: VIV K=09 x® HCM: VWV K=13 |
‘ Predicted: VIV_K = 0.3 <= Predicted: VIiV_K=08 ====- Pradicted: ViV K =13 _E
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The asymptotic slope of (14) is proportiona! to £, just as for a simple bottleneck, '®
5. Numerical results for investment balance

We now apply the medel 1o some examples of roads to see under what conditions these
roads embody the optimal balance between Syand Fy indicated by equations (S¢). n Section 5.1
we consider a wide selection of roads and traffic levels, in order to explore the range of
conditions when cach type of road is appropriate, In Section 5.2 we look at empirical data to see
whether representative roads in various cities would better serve their areas with a different type
of design. In Section 5.3, we go further and cxamine the absolute criteria for investing in
capacity or free-flow speed, i.e. equations (5a-b), for the same sample of cities and for a
hypothetical exarnple illustrating the possibility of trading off free-{low speed agninst capacity.
51  Sampling the universe of urban road conditions
‘We first consider the investment balance condition for the specific road types we have
been analyzing, shown in Table 2. We do so for peak volume-capacity ratios ranging from 0.1 to
1.25, holding constant the peak and off-peak durations (P=4 hours and #=12 hours,
respeetively), the ratio of peak to off-peak volume (F/¥,~1.25), and other assumptions taken
from Ng and Small (2012)."7 We believe thesc assumptions are relatively favorable to
investment in free-flow speed; in particular, many congested cities probably have considerably
higher values of Fy/¥,."®

® A5 v—sax, the second term in p n {14) app 1 while the third term disappears, so that
ENBV—25P. V. I 5, were equal fo 0.25 as in the original Akgelik formula, this would be exactly the asymplotic
slope of the average wait through a bottlencek of capacity Fy over period #* when that capacity is exceeded, as in
equation {6). This is why our predicted travel-time curves rise nearly linzarly with wraffic at high traffic levels in
Figures 2 and 3; their slopes arc slighdy higher than for the “HCM procedure” hecause our estimate of 7 shightly
exceads 0.25,

' These are: Paak period (in a given direction) occurs 310 days per year; off-peak period oceurs for 12 hours/day on
thase same 310 days, and also occurs for 16 hours/day on the other 55 days.

™ Acoording (0 Hu and Reuscher (2004), 59 percent of all national person Wrips oceur during the twelve off-peak

hours defined by 9 am. - 1 p.m. and 4-10 p.m. T it is evenly divided in direction, this amounts to shout § percent of
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Some results are shown in Figure 5 (Appendix C has further details). The thick line
shows the lefi-hand side of equation (5c) (the rario of construction cost elasticities); whereas the
thin and the dashed lines show the right-hand side (the ratio of marginal user costs) for three
values of peak volume-capacity ratio (F3/F). Incrementzl investment in Syis more favorable
than investment in ¥x when the mtio of construction cost elasticities exceeds the ratio of
marginal user costs, i.e., when the thick line lies above the thin or dashed line. We can see that
when Fp/Fg = 0.3, investing in Syis more beneficial for all types of roads except two-lane urban
streets. But under highly congested conditions, as when ¥,./Ve= 1, investment in Sy is never
favored: rather, it is always betler at the design stage to sacrifice some free-flow speed in order to
increase capacity.

The imtermediate case where F/Fir= 0.8 is illuminating. With this level of peak traffic,
all the highways and expressways of four lanes or more offer inefficiently high free-llow speeds
relative to their capacity; whereas two-lane highways and two- to five-lane urban streets would
benefit relatively more from expanding [ree-llow speed. A. corollary is that if peak traffic
congestion is at this level and if capacity is being optimized as called for by (4a), then (4b)
indicates that the most highways and expressways exhibit over-investment in free-flow speed
under the design standards cmbedded in the Florida cost data.

are distributed evenly across directions, or 9/5-1.8 if half of the pesk trips are concentrated in one direction

trips per hour on a one-directional roudwey. Another 37 percent, or 6 percent per hour, accur within the six peak (inbound ix the outbound in the afi )
hours 69 wm. and 1-4 p.m. This would imply a national average peaking ratio of F/V, =6/5=1.2 if the peak mips
21 22
March 2015 R2-GL-192 1-405 IMPROVEMENT PROJECT



FINAL ENVIRONMENTAL IMPACT REPORT/ APPENDIX R2 SUPPLEMENTAL DRAFT EIR/EIS

ENVIRONMENTAL IMPACT STATEMENT RESPONSE TO COMMENTS
GL-9 (Continued) GL-9 (Continued)
Small & Ng: Optimizing Road Capacity and Type June 1, 2013 Small & Ng: Optimizing Road Capacity and Type June [, 2013

Figure 6 broadens the computations to a wide range of free-flow speeds and capacities.
For cach combination ol these two investment variables, it displays the “critical traftic level,”

Figure 5: The investment balance condition (5c) for 24 road types

1.80 ' T 1 1 . h | defined as the maximum value of ¥,/¥y for which the ratio of construction cost elasticitics
160 - - i | ! exceeds the ratio of marginal user costs (a situation favoring investment in free-flow speed
1.40 -

relative to that in capacity). In other words, for any given road type, investment balance is
rualized when peak tralfic congestion is described by the critical traffic level; if congestion is
less the road is too slow at low [ows, whereas il congeslion is greater the road is over-invested
in free-flow speed.

Ratio

Figure 6. Critical traffic levels for various free-flow speeds and capacities,
and scatter plot (In black) of FDOT road types
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While these results arc computed for a particular ratio of peak to off-peak traffic volume s @
. I z
(V,/¥,=1.25), thev are quite insensitive to that ratio.'® As we shall see, however, the analysis of a w ey
large discrete change can be mare sensitive to this assumed ratio, o MLL _,-" ‘l{ A ) _ , g A
a0 4000 2000 000 10000 12000 14001 Coritical
Twa=directionsi capaclly fwahih) tralfis beved
Note: The eritical tralfic fevel is the maximum ¥/ for which i 13 in S is maore hie than
*% This is b as V'V 5, both the inal 1 congestion cost und the average user cost of peak investment in ¥y, according to equation (Sc). It is calculated for 0.5 mi/h increments of free-flow speed and 20 veh/h
travelers rise relative to those of off-peak travelers; but since one is in the numerator and the cther in the of two-d | capacity.
denominator of the ratio of marginal user costs, that ratio, which is the right-hand side of (5c), remains relatively
constant. The left-hand side of the equation does not depend an traffic volumes at all; thus, the relationship between
the two sides of the equation is relatively unaffected.
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In the upper left portion of the figure, with high free-flow speed but low capacity, the
critical traffic level is zero: investment in capacity instead of free-flow speed is strongly
preforred. As frec-tlow speeds and capacitics risc, in general the critical tmllic level incroascs;
for many tvpes of roads, it is between 0.9 and 1.0 (just before queving begins), which is intuitive
because quening causes the marginal external congestion cost to rise significantly, making the
case for capacity investment much more compelling. In the unshaded lower right portion of the
figure, the critical traffic level is not calculated but is probably greater than 1.25;" these are
high-capacily roads with low [ree-llow speed that would strongly benefit from incremental
investment in free-flow speed.

For the road types in our sample, shown as black dots in the figure, the critical traffic
levels range from 0.1 to 0.5 for urban streets of less than five lanes, and from 0.6 to almost 1.0
for all other road types. Corresponding average peak speeds for these critical traffic levels,
shown in Appendix C, range from 28 1o 36 mi‘h for urban streets and two-lane highways, and
from 47 to 56 mi‘h for multilane highways and freeways. 1t is apparent that whenever there is
subsrantial peak congestion, a reconfiguration of these roads to extract more capacity at the
expense of free-flow speed would be beneficial if it could be done at the design stage.

5.2  Iovestment balance for typical urban roads in the United States

We now examine the investment balance condition for some road conditions observed in
US urban areas in 2011, We use the average free-flow speed and average peak speed for
“freeways™ and “arterials™, as compiled by the Schrank et al. (2012b), for “very large™ and
“large” urban areas.”’

To compute the investment balance condition, we also need to know road capacity and
peak volume-capacity ratio. We combine data on road mileage from the Federal Highway
Administration’s Highway Statistics (2013) with lane-miles data from Schrank et al. (2012b) to
obtain the average number of lanes for freeways and arterials in each urban area and use this to

* The critical values are not licitly here b

I F this region violates our model’s assumption that
V¥ < 1 (i.e., off-peak volumes do not encounter queuing).

* These areas are defined as having population more than 3 million and 1-3 million, respectively. The data are from
Schrank ¢t ul. (2012b), Appendix A, Exhibit A-8.
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estimate capacity, assuming that arterials are equivalent to urban streets with signals (see
Appendix C for details). Knowing both free-flow speed and peak speed, we can solve (12)
iteratively to determine the peak volume-capacity ratio v,; we then assume v,/v,=1.23, as before,
to get the off-peak ratio. Thus, for each urban area we have a representative “average” road
(either a freeway or arterial) with unique free-flow speed, capacity, and pcak/otf-peak volmme-
capacily ratio; we use this information to calculate the two sides of the investment balance
condition (equation [5c]). Note that because our calculations are highly non-linear, the
investment balance for a represcntative road does not necessarily apply to the entire urban area.
We present the results of a sample of scven urban arcas, chosen to cover most of the

range of observed speeds on each roed type, in Table 5.
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Table 5. Investment balance for average road conditions in seven urban areas, 2011

Very large areas B Large arcas
Los D]‘_.m"-‘;‘ Vi Bost Do St Jackson-
Angeles wg;:h Miamu 0ston enver "Tnuis ville
Freeways:
Average no. of lanes 8.7 538 6.7 6.4 58 6.5 5.8
Free-flow speed, S 646 641 640 634 623 560 614
(mih)
Peak speed, S, (mifh) 486 54 567 542 50.9 444 589
Peak volume-capacity | 15 1003 0994 099 1004 0993 0976
ratio, F/Fy
Ratio of canstruction 0.93 0.43 058 054 048 0.77 045
cost elasticities
Ratio of marginal user  , . 167 112 142 1.66 0.99 046
costs
Imbalance (Ffavors ) o ya3 g4 088 a8 621 001
investment in 53 o —
Arterials:
Average no. of lanes 3.6 3.7 16 23 35 32 37
Free flow speed, a7 390 392 360 R0 M0 43
(mish)
Peak speed, Sp (mih) 374 331 7 25 32.1 208 374
Peak volume-capacity  o4)) 605 0758 0639 0662 053 0788
ratio, Vo/¥%
Ratio of eonstruction
2 30 006 .20 0.2 0.15

cost elasticitics L s :
Rativof marginalusee o5 917 022 017 016 013 019
Imbalance (= favors - o8 o4 008 412 004 008 -0.04

invesunent in Sp

Note: The imbalance is caleulated as the ratio of construction cost elasticities minus the ratio of marginal user costs.
Sources: Schrank et al. (2012b), FHW A (2013), and authors’ calculations; see text and Appendix C for more details.

From Table 5, we can see that the overall picture is that freeways demonstrate an over-
investment in free-flow speed relative to capacity, whereas for arterials these two dimensions of
investment are quite well-balanced. For example, despite its already high capacity, a
representative Los Angeles freeway would benelit more from further capacity expansion than
from further investment in free-{low speed, due to heavy congestion (second-lowest peak
freeway speed among all urban areas). Peak freeway speed is lowest in St. Louis; but so is its

27

GL-9 (Continued)
Small & Ng: Optimizing Road Capacity and Type June 1, 2013

[ree-fow speed, and as a result its investments are much closer to balance although still favoring
capacity expansion. To put it differently, the case for giving up some free-flow speed in
exchange for more capacity (for example by restriping for narrower lanes) is less strong in St.
Louis than in Los Angeles.?

For arterials, the imbalance is generally quite close fo zero. The biggest imbalance is in
Boston, for which an unusually small average lane width and high congestion imply a relative
preforence [or capavily. In Miami and St. Louis, there is a slightly greater incremental benefit
from improving arterial free-{low speeds than for expanding arterial capacily. Increasing free-
flow speed for arterials—which here are assumed to be urban streets with signals—need not
necessarily imply upgrading to s higher road type, but could involve targeted upgrades to reduce
delays from traffic signals, Such upgrades are analyzed by Samuel (2006, ch. 4), who describes a
number of innovative intersection designs that improve both free-flow speed and capacity with

maodest cost and land requirements. Since these improv ts also i capacity, it is
unclear without more detailed analysis what their availability implies for investment balance as
defined here.

5.3 Absolute investment criteria

In addition to examining the relative investment criterion, we can analyze the absolute
investment criterion for either capacity or free-flow speed, each holding the other constant. The
criteria are contained in equations (4a) and (4b), respectively, or cquivalently (5a) and (5b). We
summarize by calculating the benefit-cost ratio as the travel time savings from an incremental
increase in free-flow speed divided by the corresponding incremental capital cost. From equation
{5a), invesiment in Vg is warranted if the benefit-cost ratio exceeds one:

T We perform a sensitivity analysis by sssuming P=2 and F=14 instcad and recstimating the travel time function.
Since there are now fewer vehicles affected by congestion and for a given value ofv_,, there is also less congestion,
many road types now have a'higher critical traffic level (defined in Section 5.1), i.e., there are now maore instances

where incremental investment in Syrather than Fy, is beneficial. As a result, in many urban arcas, the frecway
Lmha.lame becomes posmve though very close to zero, in contrast to the case of P=4 where nearly all of the

\ weTe negs } the arerial imbalance is still fairly similar (close to zero). We consider the

assumption of P=4 fm’one—wny travel to be more realistic and it is in line with Schrank et al.’s (20121) definition of
peak hours as 6-10 a.m. and 3-7 p.m., but it is vseful to keep in mind that the “balance” for a real road depends quite
sensitively on the peaking characteristics.
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p LoV (meec)
I, (15a)
o Py

Similarly, equation (3b) yields the investment criterion for free-flow speed:

B “Z q.VT, (5.7.5,»' ),
=T ", (15b)
C oL Epy

The components of these equations can he computed using equations (10), (13), and (14) along
with assumptions about amartization, land acquisition, value of time, duration of travel periods,
capacities, volume-capacity ratios, and trip length.”

One can altemately view this caleulation as the maximum cost multiplier that could
justify the investment under consideration, where by “cost multiplier” we mean the incremental
cost of expanding either Spor Vg for a given hypothetical project, divided by the corresponding
incremental cost as observed in our Florida cost data. Even so, this caleulation should not be
taken too literally, because it does not account for induced traffic: the tendency of greater
capacity Lo attract new users. As a result, it will exaggerate the benefit-cost ratio that could be
achieved in reality, as demonsirated by SACTRA (1994). In addition, we reiterate that we have
less confidence in the absolute than in the relative calculations.

Table 6 shows the results for the sample of cities alreadv discussed in Section 5.2. Using
these figures, the case for investment is strong in both dimensions, in all areas. The variations
acruss cities are not surprising. The case [or investment in freeway capacity is extremely strong
in Los Angeles, with its low average peak freeway speed, and much less so in relatively
uncongested Jacksonville. For arterials, the case for capacity invesiment is strongest in Boston
and weakest in 5t. Louis. The case for investment in greater free-flow speed is strongest for St.

» In addition to the assumptions mentioned in previous sections, we need values fior the interest rate (r), lifetime of
the road (A) and land acquisition costs as a pereentage of totel capital cost (x) to calculate 4 using equation (10).
Based an Ng and Small (2012), we set r=0.07, A=25 years and x=0.183 (since the urban arcas in our sample have
populations of 1 million or more). We use the same value of time per vehicle as Schrank et al. (2012b), namely
$16.79¢hr, who base their figure on McFarland and Chui's (1987) estimate, wpdated 1o 2011 dollars, and on
assured average vehicle occupancy of 1,25,
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Louis freeways and Miami arlerials, while weakest for Jacksonville freeways and Boston

arterials.
Table 6. Absolute benefit-cost ratios from incremental investments,
assuming Florida capital costs and no induced traffie
o o Very large areas Large areas
Dallas-
A Los Fort Miami  Boston Denver . Jacksop-
npeles Louis ville
- ) Wuorth o
Freeways:
Free-flow speed, 646 641 640 634 623 560 634
(mirh)
Capacity, Ve (velvh) 18,519 12,307 14,268 13,616 12,382 13,736 12322
Capital cost. p (10008 5 209 5595 2426 2356 2,224 2,047 2256
_per year per mi) T B
B/C: incr. invest. in ¥y 492 37.0 234 308 378 250 94
B/C: incr. invest. in & 18.3 9.0 12.0 117 10.9 19.6 9.2
Axterials:
Free-flow speed, 437 39.1 392 360 38.0 34.9 433
(mirh)
Capacity, Vi (vehrh) 3216 3337 4284 1,589 3123 2751 339
Copitalcost, p (10008 79 735 g1 522 682 56 877
per year per mi)
B/C: incr. invest, in P 8.6 59 84 11.4 56 .9 71
B/C: incr. invest. in Sp 54 72 114 38 7.0 6.2 57
Mote: B/C is the benefit cost ratio from i ] i in capacity (Fz) and [ree-flow speed () calculated

using equations (15a) and (15b), respectively.

Finally, we present an example of a situation where one can trade off an increase in
capacity for a decrease in free-flow speed by choosing among two road types. Here we depart
from our incremental analysis using continuous functions, and instead perform straightforward
cost-benefit calculations. Each caleulation considers replacing plans for a standard six-lane
frecway by instead building two undivided four-lane highways with below-standard lane widths.
The two highways combined are slightly more expensive to build and provide 12 percent more
capacity, but at a cost of 26 percent lower free-flow speed. For this example, we assume the
freeway would encounter peak travel time of just under 30 minutes for a 10-mile trip, which is

0
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associated with a peak volume-capacity ratio of 1.15. Having the same number of vehicles
distributed evenly across the two highways would give each of these roads a peak volume-
capacity ratio of 1.02.

Results are shown in Table 7. Using the same peaking assumption as before, that the ratio
of peak to of[f-peak volume is 1.25, building the two highways instead of the freeway saves more
than 10 minutes per peak trip, but adds nearly 4 minutes per off-peak trip. Thus, the six-lane
freeway is preferred since both its capital cost and total usce time cost are lower. However, if we
assume instead that ¥,/V,=1.5, i.e.. we have the same peak volume as hefore but there are now
fewer vehicles during off-peak hours, then off-peak travel time on the highways increases by just
3.5 minules relative to that on the freeway and total user time actually decreases. As it happens,
the value of this time savings is worth more than the extra capital cost, yielding a benefit-cost
ratio of 2.64.

Table 7. Example of tradeoff between free-flow speed and capacity

V/Va=1.25 V¥ = 1.50
6l Twoddme  6lae  Twod-lage
freeway  undiv hwys freeway  undiv hwys
iz (11 1) {12 fiy (11 )
Free-flow speed, S/{mi/h) #7.0 499 67.0 499
Capacity, Fx(veh/h) 12,763 14,339 12,763 14,339
VeV L15 1.02 115 1.02
ViV 0.92 0.82 0.76 0.68
Average peak travel time, T, (min) 206 190 26 190
Average off-peak travel lime, T, (min) 9.1 129 9.0 12.5
Capital cost, p (million $ per mi) T aa 278 241 278
Total user time cost (million § per mi) 28,66 29.10 26.29 2530
__Tulﬂl cost (million $ per mi) 31.07 3188 28.69 2808
Incremental benefits, B (million $ per mi) 0.43 0.99
Incremental capital cast, C (million § per mi) 0.37 037
B/C =115 264

Note: All benefits and costs are per year, and the incremental benefits capital cost are calewlated based on building
two four-lane undivided highways instead of one six-lane freeway.
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Intuitively, becausc the two highways offer more total capacity at the expense of free-
flow speed, they arc beneficial to peak travelers at the expense of oflpeak travelers. In general,
we would expect that this type of tradeoff would be more favorable to the higher-capacity option
when F,/¥, is high.

This example is motivated in part by Samuel (2006), who argues that most US cities have
major roads that are oo widc and too sparsely spaced. Samuel argues the point from a different
perspective, involving the engineering inefficiencies of intersections between very wide roads.
Our approach, which recognizes explicitly the tradeoff between the needs of peak and off-peak
travelers, thus complements his. While our earlier analysis of investment balance does not
strictly apply to this diserete example, it does give some clues. In this example, the “investment
balance” for the freeway (not shown in the table) is -4.5 at the higher ratio of peak- to ofI-peak
traffic; that is, at the margin, the freeway offers too high a free-flow speed relative ro capacity.
‘The highway, by contrast, is much closer to balance, with value -1.0. Thus, it is perhaps not

surprising that the freeway investment lurns out unfavorable in this case.”

6. Conclusion

When free-flow speed is distinguished as an additional dimension of road investment, it
becomes possible to analyze some important questions about road design within an optimization
framework familiar to economists. Specifically, we can analyze criteria for investment not only
in road capacity but in free-flow speed, which effectively means choosing among road types
and/or specific design criteria such as lane widths. There is sufficient independence between
these two dimensions that one can not only analyze each individually, but consider the optimal
balance between them.

Empirically, we find that despite the discreteness of road types, it is feasible to
approximate the range of possibilities by analytical functions describing capital cost and user
time costs as functions of capacity and free-flow speed. Doing so will not answer a speeific
design question for a specific road, but it is useful for broad-brush analyses of road policy, such

as occurs in discussions about what type of road network a city necds. Qur empirical analysis

*H , the i balance, an i tal crilerion, is not nearly as seasitive to /¥, as is the henefit-cost
criterion for this diserete investment example: at ¥/¥,=1.25, the balance is -3.7 for freeways and -0.2 [or arterials.
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provides suggestive evidence that in many large congested cities, standard expressway designs of induced demand than is common, relating it specifically to increases in average speed by time

are unbalanced in the sense of providing more free-flow speed than is desirable relative to period.
Finally, the potential for road pricing to reduce congestion would substantially change the

optimal balance analyzed here, probably in favor of less capacity and more free-flow speed.
Thus, our model suggests another potentially important long-run implication of road pricing:

changing the nature as well as the capacity of a desirable urban road network.

capacity; whereas the same is not true for urhan streets and arfcrial highways. This observation in
tum suggests giving greater attention to the possibilities of more low-footprint roads which offer
considerable capacity even though speeds are only moderate even at low trafTic levels,
There are numerous factors not considered here that would be beneficial to add ta this
type of analysis. We mention a few here. With these and other improvements, we belicve our approach to modeling road
First, as emphasized by Ng and Small (2012), thesc design features have implications for investment offers the potential for expanding insights and increasingly sophisticated practical
safety which are potentially important but not well understood crepirically. Furthermore, these analysis, all of which could cabance the efficiency with which roads are provided.
safety implications could change dramatically as technologies, social customs, and legal
environments evalve.
Second, some design features that reduce free-flow speed, such as reduced lane or
shoulder widths, would be casier to undertake if large trucks are excluded from the road.
Therefore. il one wants to use our analysis to reexamine policy toward road design, it would be a
good time to also reexamine policy toward separaling trucks and cars onto dilferent roads.
Third, a broad policy analysis is likely to affect networks of roads, not just individual
roads, which raises the question of how interseetions affect costs. Kraus (1981) finds that
accounting for the cost of intersections substantially decreases the measured scale economies
with respeet o capacity, because intersection costs tend 10 risc more than proportionally to the
capacities of the intersceting roads. Whether any similar conchusion would apply for the
elasticity of road costs with respect to free-flow speed would be extremely interesting and
potentially important to discover,
Fourth, applications to particular road investments need to distinguish a finer time pattern
of demand, to reduce inaccuracies caused by applying nonlinear rclationships to averages. Doing
s0 could also necessitate accounting for demand shifis across times of day. Alternatively, one
mighe consider continuous-time models, such as the “bottleneck model” of Vickrey (1969) and
Amott et al. (1991), which deal with both issues simultaneously.
Fifth, our analysis does not include induced demand, i.c., the tendency of a road
improvement to attract new traffic. This might well affect investment balance as well as the

absolute investment eriteria. To analyze this, one would need to have a more microscopic picture
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Notation

Index for time periods, 1= 1,2,....n

Duration of time period ¢

Traffic volume at lime ¢

Capacily

Volume-capacity ratio (¥ Fy)

Free-flow speed (including control delay at zero traffic volume for urban streets)
Average speed

Average user fime (entire trip)

Annualized road capital cost (per mile)

Interest rate

Lifetime of road in years

Trip length

Road construction cost (per mile)

Right-of-way acquisition cost (per mile)

Avcrage user cost per vehicle-mile at time ¢

Total user cost per road-mile per hour at time 7
Total agency plus user cost (short run) per road-mile
Total agency plus user cost (lung run) per road-mile
Value of time
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